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VENOGRAPHY, A CLINICAL STUDY 


JOHN DOUGHERTY, M.D., F.A.C.S., and JOHN HOMANS, M.D., Boston, Massachusetts 


N an effort to obtain a graphic delineation 
of the structural abnormality when ve- 
nous thrombosis is or has been present 
this study was undertaken. It was felt 

that an opaque substance, injected into the 
venous system distal to the thrombus, should 
reveal an irregular defect to the roentgen ray 
as it flowed by the abnormality. Moreover, it 
was believed that a healed, canalized throm- 
bus should leave discoverable traces if the 
opaque substance could be made to pass 
through the vein which had once harbored it. 

The procedure is not a new one but has 
been used in recent years by workers both in 
this country and abroad. Earlier investiga- 
tors were particularly concerned with a study 
of varicose veins of the extremities. In 1931, 
Sgalitzer and co-workers devised a technique 
for roentgen visualization of varicosities, by 
direct injection of radio-opaque substances 
into the varicose vein. They were impressed 
by the extensive ramification of the abnormal 
veins as compared to the clinical findings. 
They used 40 per cent uroselectan or 20 per 
cent abrodil, and they reported one case of 
hemangioma with excellent delineation of the 
tumor. Shortly thereafter Barber made ob- 
servations on blood flow in the extremities 
showing both normal and abnormal venous 
patterns. He concluded that the speed of the 
current carrying the opaque substance was 
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dependent on posture, state of rest or muscu- 
lar activity, cardiac force and respiration; and 
that penetration from superficial to deep circu- 
lation occurred through anastomotic branches. 
The direction of blood flow in varix, with spe- 
cial reference to the disposal of downward 
flowing blood by the communicating and deep 
veins, had previously been studied by Mc- 
Pheeters, but the lipiodol he used became 
separated into droplets and never demon- 
strated the outline of the veins. 

An interesting report by Dos Santos (2) 
concerns the effort to delineate the vena cava 
several months after it had been injured dur- 
ing a nephrectomy. He says that the struc- 
ture was clearly outlined and showed no de- 
fect. However, the plate accompanying his 
article is so faint that this cannot be clearly 
seen. 

In recent years several observations have 
also been made on the use of venography in 
the field of venous thrombosis, particularly 
the manner in which this process affects the 
vessels of the lower extremities and adjacent 
portions of the body. The most comprehen- 
sive report is probably that of Dos Santos 
(3, 4). He considers most thoroughly the 
resistance to the rate of injection, the condi- 
tion of venospasm, the irregular outline of the 
thrombosed veins, and the sclerosing effect of 
certain opaque solutions. He also mentions 
his experience with the rapid healing of vari- 
cose ulcers after venography, believing this 
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Fig. t. Normal venogram showing deep vessels above 
and below the knee with communicating branches to the 
superficial circulation. Just above the junction of the 
popliteal and femoral there is a normal valve. 


to be due to a direct therapeutic effect of the 
iodine and not to a possible sclerosing effect in 
the vessels. He expresses his confidence in 
abrodil, an organic iodide preparation, and 
considers such preparations as uroselectan B, 
tenebril and pielofannia dangerous because of 
their tendency to sclerose. Other workers in 
this field have been Veal and McFetridge. 
Our own work with venography has been 
principally concerned with venous thrombosis 
of the lower extremities and its extension into 
the body. For injection we have used an 
iodine preparation’ under the trade name of 
diodrast (compound) in 50 per cent solution. 
In the first few cases, 20 cubic centimeters 
of the 50 per cent diodrast solution were in- 
jected directly into the venous system by 
syringe and needle. This technique gave 
Supplied us through the courtesy of the department of medical re- 
search, the Winthrop Chemical Co., Inc. The chemical composition of 
the compound is 8 grams of diodrast, i.e., 3.5 diiodo-4-pyridon-N- 


acetic acid diethanolamine plus 2 grams of the related salt, 3.5 diiodo-4- 
pyridon-N-acetic acid diethylamine. 


fairly good results but was given up as unsat- 
isfactory because it caused pain at the site of 
injection and because of the difficulty of intro- 
ducing the needle into one of the tributarics 
of the greater or lesser saphenous trunk when 
the patient was in the horizontal position. it 
was difficult also to maneuver the patient into 
the position to be used in exposure to the 
roentgen ray if the needle had previously been 
inserted into the vein while the patient was 
erect. If the deep veins were to be studied, it 
was found that the most satisfactory method 
was to cut down, under procaine anesthesia, 
on the lesser saphenous vein behind the exter- 
nal malleolus. A No. 19 transfusion cannula 
was first tied into the vein and an infusion of 
physiological saline started. Such a “set-up” 
pictured in the accompanying sketch afforded 
many advantages, since the patient’s co- 
operation could then be secured to obtain any 
position desired. While the patient lay face 
down, the leg being placed in full external 
rotation and moderate abduction, 20 cubic 
centimeters of the diodrast (compound) was 
injected into the rubber tubing of the infusion 
apparatus, which had previously been clamped 
between the flask and the needle. The rate of 
injection was about 1 cubic centimeter every 
2 seconds. At the moment the injection was 
finished, the film was exposed and the infusion 
was resumed. The amount of saline solution 
used before and after the injection was about 
200 cubic centimeters. After the procedure, 
the vein was tied off with a previously placed 
silk tie and the cannula was removed, the skin 
being closed with a single stitch. In no case 
has this procedure caused unpleasant effects, 
related either to the contrast media or the 
technique. 

Inasmuch as a clear view of the femoral vein 
at the groin, without interposition of the fe- 
mur, was found very difficult to secure, it 
seemed best to limit the exposure to the distal 
three-fourths of the thigh and the upper 
fourth of the lower leg. This told very well 
the story of what was going on in the deep 
veins of the upper calf and in a considerable 
stretch of the femoral vein. For this purpose, 


a film 14 by 17 inches, was used. Views of the 
upper femoral and external iliac vein have 
been secured, to be sure, but the shadow o! 
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Fig. 2. Case of G.T. A venogram of a femoral vein 
recently thrombosed and now in process of canalization. 


the vessels is so faint that no positive conclu- 
sions can be drawn from their apparent size 
and contour. If a picture of these veins is re- 
quired, more than 20 cubic centimeters of the 
solution must be used, and it must be allowed 
a longer interval to reach the great veins in 
question. Injection into a vessel of the thigh 
might be attempted but this was not done 
here. 

Venography for the arm. Our experience 
with delineation of the venous systems in the 
upper extremities has been limited. However, 
with the procedure described we have been 
able to outline clearly the deep veins of the 
arm to and including the lateral portion of the 
subclavian vein. In each instance, it was not 
necessary to tie a cannula into the vein used 
lor the injection. An ordinary No. 21 veno- 
puncture needle was found to suffice and the 
physiological saline was introduced by this 
ineans. It was found that injection into the 
median basilic vein (Gray) would carry the 
‘ontrast solution into the brachial vein and 


Fig. 3. Case of C. C. A femoral vein of slightly irregular 
outline having an abnormal valve. It was later deter- 
mined by operation that the external iliac vein had also 
been thrombosed and subsequently canalized. Arrows 
point to abnormal valve and irregular outline of the fem- 
oral vein. 


thence to the axillary and subclavian veins. 
The medial portion of the subclavian vein 
could not be visualized, when only 10 cubic 
centimeters of the contrast solution was used. 

The 2 following cases are presented because 
of their unusual character and interesting 
venograms (Figs. 2 and 3). These veno- 
grams and, for comparison, one showing a 
normal vein (Fig. 1) are reproduced. 


A 17 year old school boy entered the hospital on 
April 5, 1939, complaining chiefly of diarrhea, cramp- 
ing abdominal pain and general weakness. He had 
been well and active until 6 weeks before admission 
at which time he suffered a ‘‘head cold.’”’ Shortly 
thereafter diarrhea began and rapidly increased to 
as many as twelve watery stools a day. After the 
first few days these were blood streaked and occa- 
sionally even bright red. There was no abdominal 
tenderness or vomiting. A diagnosis of mucous 
colitis was made. 

Eighty-seven days after admission he experienced 
a sudden severe pain in his left groin accompanied 
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Fig. 4. The technique of making a venogram. A, The position of the foot and site 


of incision over a constant terminal of the lesser saphenous vein; B, The needle inserted 
and the saline connection made; C, The diodrast compound (20 c.cm.) is injected 
into the rubber tube. Actually the sketch should have shown the foot turned up, not 
down, since the injection is made while the patient is supine and the thigh and leg ro- 


tated outward. 


by tenderness, coldness, and pallor of the whole leg. 
Arterial pulsations were absent, even in the upper 
femoral artery. A surgical consultant (J. H.) felt 
that there had developed a deep venous thrombosis 
and an associated arterial spasm. A paravertebral 
lumbar procaine block was made and about 6 hours 
later, vigorous arterial pulsations returned. The 
very moderate edema of the entire leg, which now 
appeared, persisted for some 10 days and was 


thought to be consistent with a diagnosis of femoro- 
iliac thrombosis. Curiously enough, there was im 
provement in the signs and symptoms referable to 
the colitis. 

Thirty-six days after the onset of arterial spasm, a 
venogram was made of the left leg (Fig. 2) by the 
technique described. A tortuous outline of the in- 
jected fluid was seen in the upper two-thirds of the 
femoral vein together with an unusual collateral cir- 
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culation. These appearances were taken as evidence 
that thrombosis had, indeed, occupied the femoral 
vein, as previously believed, and that in the course 
oi a little over 5 weeks had become fully canalized. 


A second case is reported to show how a 
yenogram may support a clinical diagnosis. 


C. C., a white farmer of 43 years, was well until 5 
years before admission. Following a blow upon the 
outer surface of his left leg, the limb had remained 
swollen and ecchymotic for several days. Two weeks 
later, he suffered a sudden severe attack of pain in 
the right chest without radiation and without signs 
of an upper respiratory infection. He was told that 
he had ‘‘ phlebitis’’—the left leg being swollen—and 
heart trouble. On bed rest for a few weeks his leg 
returned nearly to its normal state and he was able 
to resume modified activity. In the succeeding 
years he suffered numerous comparatively minor 
attacks of thoracic pain but no more objective trou- 
ble with the leg except slight swelling of the ankle on 
long standing. Accompanying none of the attacks 
did he have evidence of upper respiratory infection, 
cough, or hemoptysis. A few days’ bed rest would 
relieve the pain and he would be able to resume his 
restricted activities. 

A rather severe attack in July, 1939, caused his 
local physician to refer him to Dr. Paul D. White, of 
Boston, with the question of ‘“‘heart disease.”’ Dr. 
White felt that his was, rather, a case of repeated 
pulmonary infarction. He was referred by Dr. 
White to one of us (J. H.) for further study. 

His physical examination was negative with the 
exception of slight swelling of the left leg below the 
knee. 

Venographic studies were carried out on two occa- 
sions with pictorial evidence that the contour of the 
deep left femoral vein was irregular and that a de- 
formed valve was present just above its junction 
with the popliteal (Fig. 3). 

One week after admission, one of us (J. H.) using 
spinal anesthesia and a left paramedian abdominal 
incision, explored the deep venous circulation in the 
pelvis. There was definite evidence of perivenous 
inflammation and old thrombophlebitis. The left 
external iliac vein was resected. The fibrosed and 
tunnelled remnant of the original thrombus could 
plainly be observed. Eleven days after operation, a 
third venogram was made, at which time even with 
the use of a tourniquet placed just above the knee, 
the solution could not be made to enter the deep 
circulation. 

The convalescence was good, the wound healed 
rapidly, the swelling disappeared from the leg and 

kin temperatures recorded by one of us (J. H.) 
howed that there was slight increase in warmth as 
compared to the right leg. 


RESULTS 
Of the 15 instances in which venograms 
vere made, there were, clinically, 6 normal 
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and g abnormal cases. In none of these was 
there any reaction to the diodrast. In the 
normal cases the solution passed freely into 
both the deep and superficial circulation. In 
1 or 2 of the earlier cases, however, the super- 
ficial circulation filled more readily than the 
deep, probably because the injection had been 
made directly into one of the small tributaries 
of the greater, rather than the lesser, saphe- 
nous system. 

An interesting phenomenon was noted in 
practically every abnormal case, namely, that 
there was rather pronounced resistance to the 
rate of injection. Not only was more than the 
normal force required to cause the solution to 
enter the deep circulation but a longer period 
of time was required to complete the injec- 
tion. Whether this was due to venospasm or 
mechanical blocking of the circulation is diffi- 
cult to say. In a few instances, the roentgen 
results suggested spasm, but in others it was 
felt that the irregular outline of a thrombus 
could be seen or that the opaque substance 
failed to enter the vessel because it was com- 
pletely blocked. In several instances, light 
compression by rubber tubing was employed, 
usually above the knee, with the idea of forc- 
ing the diodrast-laden blood into the deep cir- 
culation. This apparently had little effect, the 
direction of flow evidently depending on the 
existence of some intrinsic factor such as 
thrombosis or spasm of the vessel wall, and 
not upon such factors as limitation of expan- 
sion by periphlebitis or generalized edema of 
the tissues of the extremity. 


SUMMARY AND CONCLUSIONS 


An experimental study in venography is 
presented in which 15 cases were used, of 
which 6 had clinically normal venous systems 
and g clinically abnormal systems. 

The study was limited to the lower extremi- 
ties and the adjacent portions of the body 
and was principally concerned with throm- 
bosis. 

A 50 per cent solution of an organic iodide, 
commercially known as diodrast (compound) 
was used in conjunction with an infusion set- 
up containing physiological saline solution. 

In none of the cases was there evidence of 
reaction. 
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The literature, both foreign and local, is 
very briefly reviewed. 

Two cases are reported with photographs 
of the venograms. The first was a case of 
acute femoro-iliac thrombophlebitis accom- 
panied by arterial spasm. The second was a 
case of traumatic femoro-iliac thrombosis, 
subsequently canalized and complicated by 
recurrent small embolisms. For comparison, 
a normal venogram is presented. 

We wish to express our appreciation to the Department 
of Roentgenology of the Peter Bent Brigham Hospital for 
their help in the preparation of this paper and especially to 
Dr. W. G. Miller of that department. 
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POLYPOID BRONCHIAL TUMORS 


HAROLD BRUNN, M.D., F.A.C.S., and ALFRED GOLDMAN, M.D., 


San Francisco, California 


NTEREST in pulmonary neoplasms has 
increased since the introduction of the 
bronchoscope and the advent of low 
operative mortality for pulmonary resec- 

tions (4, 9, 11, 31, 33). An important con- 
sideration in selecting and evaluating the re- 
sults from treatment of these tumors is their 
pathological classification. Pulmonary neo- 
plasms have been classified under single groups 
such as: (1) bronchogenic carcinoma (Fried); 
(2) mixed tumors (Graham and Womach, 37); 
(3) reserve cell carcinoma (Ochsner). These 
classifications fail to separate the slowly grow- 
ing, non-metastasizing, surgically resectable 
from the more rapidly growing, distantly me- 
tastasizing tumors, totally removable only in 
the earliest of stages. Some carcinomas such 
as the squamous cell epidermoid tumors may 
remain local for a long time, but in the late 
stages become widespread and no longer sur- 
gically resectable. Within such classifica- 
tions are tumors not only of widely differing 
histological appearance but also of contrast- 
ing clinical characteristics. We believe that 
groups of pulmonary tumors can be discovered 
which differ sufficiently in microscopic ap- 
pearance, growth potential, and clinical life 
history that they deserve to be definitely sepa- 
rated (Table I). 

In other papers (6, 7, 18, 35), we have re- 
viewed the development of bronchial adenoma 
as a clinical entity to be sharply distinguished 
from carcinoma. The purpose of this paper 
is to report our experience with the different 
clinical, pathological, and therapeutic features 
of adenoma and malignant polypoid bronchial 
tumors. The greater part of this paper will 
be largely devoted to a comparison ot observed 
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features of two tumors arising from the bron- 
chial epithelium, adenoma and carcinoma. 
This review is based on experiences with sev- 
eral hundred pulmonary tumors. From this 
group we have isolated 14 proved adenomas 
that have been carefully studied clinically 
and pathologically from postmortem, lobec- 
tomy, pneumonectomy, and _ bronchoscopic 
material. In addition, we have 6 patients whom 
we believe to have bronchial adenomas but 
in whom the diagnosis has not yet been com- 
pletely proved. All of these cases throughout 
the years have been followed-up 100 per cent. 
Furthermore, some of the rarer, less under- 
stood connective tissue polypoid bronchial 
tumors proved difficult of early differentiation 
from both carcinoma and adenoma. We shall 
point out their differences of behavior and the 
pitfalls in their diagnosis. 

Carcinomatous polypoid bronchial tumors 
present many contrasting clinical features in 
comparison with adenomas. The contrast is 
especially shown for age at onset of symptoms, 
sex incidence, and duration of symptoms 
(Table II). 

The average age at onset for our 14 proved 
adenomas was 27 years; and 77 per cent occur- 
red before the age of 40. These figures are in 
agreement with those reported by Gowar 
(1937), and Kramer and Som (1935). For 
carcinomas, the greatest age incidence oc- 
curred from 40 to 60 years, being 63 per cent 
according to Brunn (3, 1926); and only 10 
per cent occurred between the ages of 20 and 
40. In other large series (17, 34), the statistics 
are similar. 

Sixty-four per cent of our histologically 
proved adenomas were females, and only 36 
per cent were males. These statistics are simi- 
lar to those published by Kramer and Som, 
and Peterson, who reported an incidence of 61 
per cent in females —42 collected cases (32). 
Jackson and Konzelman’s (23) cases show 
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TABLE I.—CLASSIFICATION OF POLYPOID BRON- 
CHIAL TUMORS ACCORDING TO GROWTH 
POTENTIAL AND MICROSCOPIC APPEARANCE 

1. Distantly metastasizing 
A. Carcinoma (epithelial): 
Adenocarcinoma 
Undifferentiated carcinoma 
Epidermoid carcinoma 
B. Connective tissue: 
Angio-endothelioma 
Fibrosarcoma 
2. Locally metastasizing and/or infiltrating 
A. Epithelial: 
‘Basal cell carcinoma”’ (trachea)! 
Epidermoid carcinoma (squamous cell) 
B. Connective tissue: 
Myosarcoma 
Multiple myoma 
Fibrosarcoma 
3. Local without metastases 
A. Epithelial: 
Adenoma? 
B. Connective tissue: 
Fibroma 
Lipoma 
Angioma 
Chondroma 
Osteoma 
Single myoma 


Farinas, 15. 
2Produces local pressure necrosis and atrophy. 


that 11 of their adenomas occurred in females; 
in the only male they reported the diagnosis 
was doubtful as the biopsy specimen was lost. 
An increasingly high incidence of carcinoma 
in males is now being observed. At least in 
part this increase is due to the failure of the 
earlier reports to differentiate adenoma from 
carcinoma. In 1926, one of us (3) reported 75 
per cent incidence in males. But a review of 
our last 1oo cases of histologically proved 
carcinoma shows that gi per cent occurred in 
males. Ochsner has a recent series with 95.5 
per cent of his cases occurring in males. 
The high incidence of primary pulmonary 
cancer in males now becomes an important 
diagnostic criterion. Whenever we have made 
a presumptive diagnosis of adenoma and the 
subsequent course has proved us to be wrong, 
the patients have all been men; whereas when 
the presumptive diagnosis has been made in 
women, particularly under the age of 4o, the 
supposition has usually been correct. 


SYMPTOMS 


Bronchial obstruction (Table III). Polypoid 
bronchial tumors of any type tend to produce 


TABLE II.—COMPARISON OF AGE, SEX, AN)) 
TOTAL DURATION OF SYMPTOMS OF CARC:- 
NOMA AND ADENOMA 

Adenoma* Carcino: 
Per cent Per ce | 

Age at onset— 
Under 40 years 


77 123 
Over 40 years. . 23 88 
Sex 
Female..... A 04 9 
Male...... ; : 36 gl 
Duration of symptoms 
More than 
I year...... ‘ g2 21 
5 years.... ‘ 78 ° 
10 years.... 44 ° 
15 years.... oe 21 ) 


*14 cases. 
Tt Brunn, H. (3) 576 collected cases. 
t Last 100 cases. 


bronchial obstruction. If this obstruction is 
only partial, emphysema may be present in 
the distal segment of the lung and should be 
carefully looked for. Partial obstruction oc- 
curs early in the course of the disease so that 
wheezing or asthmatoid manifestations may 
be the earliest symptom. When these tumors 
completely block the bronchus, they prevent 
aeration of the distal lung, and atelectasis 
results. Bronchial drainage is also inter- 
rupted, resulting in inflammatory reactions 
associated with pneumonitis, bronchiectasis, 
lung abscess, empyema, and socalled “drowned 
lung” (6). 

Metastatic brain abscesses or emboli, and 
spinal cord lesions, occur particularly from 
longstanding pulmonary suppuration; and 
these should be distinguished from metastatic 
neoplasms. The occurrence of a lesion in the 
central nervous system associated with a pri- 
mary cancer of the lung is almost always me- 
tastatic neoplasm. Such a lesion manifesting 
itself during the course of a bronchial ade- 
noma is invariably due to inflammatory dis- 
ease, such as meningitis or brain abscess. It 
is important not to designate a primary pul- 
monary tumor as a cancer simply because 
central nervous system lesions have occurred 
during its course. In 2 patients who were 
presented to one of us, the cause of death was 
primary pulmonary cancer, inferred because 
both of them had died with central nervous 
system lesions. But a review of the original 
bronchoscopic biopsy material revealed the 
histology to be typical of adenoma; and the 
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histories showed that the duration of symp- 
toms was more than 13 years in one instance 
and 8 years in the other. 

In cancer, episodes of pulmonary suppura- 
tion are usually more continuous and progres- 
sive and are often the chief cause of a rapid 
and downhill course. In adenoma they are 
more intermittent and are separated by 
periods of good health. They may continue 
for as long as 20 years and ultimately be the 
cause of death. 

Pulmonary bleeding. This is a symptom 
common to both types of tumor (36), and it 
has occurred in all of our adenomas. In ade- 
nomas, it usually occurs suddenly, becomes 
more copious, and stops more abruptly. It 
is more often the cardinal symptom. It can 
be alarming, requiring transfusion. In women, 
pulmonary bleeding is frequently associated 
with the menstrual period. It seems likely 
that vicarious pulmonary bleeding may come 
from an unrecognized adenoma in some in- 
stances. The relation of pulmonary bleeding 
to the menstrual epoch and the high incidence 
in females suggests that bronchial adenoma 
may be influenced by circulating hormones. 
In carcinoma, the bleeding is more of a streak- 
ing, and copious hemorrhages are rare. He- 
moptysis is an initial symptom of adenoma 
in about one quarter of the cases (4 in our 14), 
but it has been the cardinal symptom rela- 
tively early in about two-thirds of our cases 
(g of 14). The hemoptysis in carcinoma oc- 
curs relatively later in the course of the illness, 
and usually is overshadowed by the cough, 
pulmonary infection, and general debility of 
the patient. The incidence is about 4o per 
cent (3). 

CLINICAL COURSE 

The clinical course of patients with pul- 
monary cancer changes progressively for the 
worse. Blood-borne metastases do not occur 
with adenoma, but they are common in can- 
cer. The adrenal glands are frequently in- 
volved, and such metastases may be the cause 
of the extreme weakness accompanying the 
later stages; even Addison’s syndrome may 
be present. Adverse changes in the general 
condition of patients with adenoma are tem- 
porary. The general appearance of the pa- 
tient with adenoma is usually good. Ability 
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TABLE III.—COMPARISON OF THORACIC CONDI- 
TIONS ACCOMPANYING BRONCHIAL ADE- 
NOMA AND CARCINOMA 


Adenoma Carcinoma 
Lung Atelectasis “Drowned lung” 
“Drowned lung” Atelectasis 
Repeated pneu- Acute infections 
monia with abscess 
Chronic infections 
Bronchi Obstructions with Obstruction 
asthmatoid Infiltration of 
symptoms walls 
Bronchiectasis 
Pleura Empyema Serous and hem- 


Persistent bron- 


orrhagic fluid 


chopleural Metastases 
fistula 
Mediastinum Displacement Metastases to 


lymph nodes 
Obstruction of 
vessels and 
esophagus 
Displacement 
Paralysis of 
phrenic and re- 
current laryn- 
geal nerves 


Pericardium and Displacement Invasion 
heart 
Central nervous Abscess Metastases 
system Embolic phenom- 
enon 


to perform moderate amounts of work is re- 
tained throughout a prolonged course, aver- 
aging 9.1 years, until some complication arises 
(Tables I and IV). Intermittent bronchial 
obstruction with distal infection is the chief 
cause of exacerbation and remission in the pa- 
tient with adenoma. Metastases and perma- 
nent bronchial obstruction, together with in- 
terference of mediastinal venous return or 
even esophageal derangements are the causes 
of the progressive downhill course in patients 
with carcinoma. The patient with cancer 
never seems to recover entirely from his first 
attack of bronchial obstruction, and he does 
not acquire an immunity to his pulmonary 
infection. Of our last 100 patients with pul- 
monary cancer, only 2 lived longer than 1 
year after the onset. The patient with ade- 
noma recovers quickly from her bronchial ob- 
struction and generally appears to be in good 
health. She acquires an immunity to her pul- 
monary infection that is truly remarkable. 
This enables her to live as long as 25 years 
without succumbing. Thirty-six per cent (5 
of 14) of our patients with adenomas lived 
15 years or longer (Table IV). Some of these 
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TABLE IV.—ADENOMA OF LONG DURATION WITHOUT METASTASES 
Source yoo Form Treatment Remarks 
1. Kernan 53 Extra-endobronchial | Pneumonectomy Died. Invasion of lung by extrabronchial portion 
2. Kramer and Som 30 Extra-endobronchial | Local removal of ri 
endobronchial portion Tumor size of grape fruit. Died 
3. Kramer and Som 30 Extra-endobronchial | No treatment of 
endobronchial portion Died after empyema 
4. Jackson 22 Endobronchial Local removal = 
5. Jackson 20 Endobronchial Local removal No metastases. 
6. Jackson 18 Endobronchial Local removal Inflammatory condition of lung not given. 
Presence of extrabronchial tumor not mentioned 
7. Morlock 20 Endobronchial Local removal 
8. Author (I. K.) 21 Endo-extrabronchial | None Died of pulmonary suppuration. Tumor grape 
fruit size. Pressure atrophy right upper lobe 
9. Author (A. B.-Case 3) 23 Endo- proved, Local removal Living and working, with mild dy ee of pul- 
extrabronchial (pneumonectomy monary suppuration, 1 year after bronchoscopic 
suspected advised) removal 
ro. Author (H. G.) 16 Endo-extrabronchial | Biopsy and x-ray therapy | Living, with mild pulmonary suppuration and 
(lobectomy advised) hemorrhages. Extra-endobronchial tumor slowly 
enlarging despite x-ray therapy 9 years ago 
11. Author (H. L.) 14 Endo-extrabronchial | X-ray therapy; Living and well 2 years after pneumonectomy. 
pneumonectomy Nine years after x-ray therapy, large tumor still 
present 
12. Author (J. B.-Case 1) 25 Endobronchial X-ray therapy; ow still persist. Large recurrent extra- 
(extrabronchial bronchoscopic removal endobronchial tumor present 12 years after x-ray 
suspected) therapy and bronchoscopic removal 

















cases have had marked pathology, such as 
cystic dilatation and destruction of the lung 
proper, but have remained practically symp- 
tomless over long periods of time (Cases 1, 2). 

The clinical picture of cancer of the lung 
is more bizarre. This is related to the fact 
that cancer may appear in any part of the 
lung and so involve many different contiguous 
structures in the thorax. The clinical picture 
of adenoma is more uniform because it is 
located in a large bronchus, and therefore 
always involves the same structures (Fig. 1). 

Cases of adenoma may be easy of diagnosis. 
The symptoms at times are so character- 
istic that a presumptive diagnosis can be 
made from them alone. Frequently, however, 
they masquerade as tuberculous or cancerous 
patients. Six of our adenomas were previously 
diagnosed cancer; 6 were diagnosed tubercu- 
losis (4 of these spent many months or years 
in tuberculous sanatoria); 3 were diagnosed 
both tuberculosis and cancer; and 2 pulmo- 
nary suppuration. 


ROENTGENOLOGICAL EXAMINATION 


Roentgenological examination is beyond 
doubt of the greatest value in the differentia- 


tion of pulmonary tumors, and in no suspected 
case should it be omitted. But endobronchial 
position, hilar location, and distal suppuration 
prevent the actual visualization of both ade- 
noma and carcinoma (Cases 1, 2, and 3). The 
usual plain x-ray film cannot differentiate 
adenoma from carcinoma, since with many 
cases of carcinoma as with adenoma the altera- 
tions seen in the films are chiefly those of 
bronchial obstruction. This is especially true 
of polypoid forms of carcinoma. Early cancer 
and early adenoma may give no demonstrable 
x-ray signs, but one should be watchful for 
small localized areas of emphysema or atelec- 
tasis (25, 32). 

The recent addition of tomography (28) has 
come as a great diagnostic aid in the recogni- 
tion of these tumors. In this paper, we have 
space only to illustrate a very remarkable 
instance of this (Case 1—Fig. 6 and 7). The 
more general use of this method will probably 
help in the diagnosis of tumors that are not 
visible by bronchoscopy because of their loca- 
tion beyond the visual field of the broncho- 
scope, and may also establish the presence of 
extrabronchial portions of these tumors that 
have hitherto been impossible of diagnosis by 
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tomography, it may be possible to visualize 
certain carcinomas of the lung, and the 
method may be of great prognostic importance 
as to operability. Hitherto bronchoscopists 
have felt that adenomas were entirely endo- 
bronchial. Our own opinion did not uphold 
this contention; and now the tomogram may 
prove the correctness of this thesis. Tomog- 
raphy is such a new procedure that it is diffi- 
cult to evaluate these films accurately. We 
feel that the interpretations of tomograms will 
have to be confirmed by postmortem, lobec- 
tomy, and pneumonectomy findings. 
Bronchography with iodized oil is often of 
great aid in disclosing the presence of tumor 
masses not visible by bronchoscopy or x-ray 
(14). By serial selective technique accompa- 
nied by endobronchial probing (19), the na- 
ture of the bronchial tree distal to the endo- 
bronchial tumor may be demonstrated (18). 
The demonstration of bronchiectasis distal to 
a polypoid tumor (Figs. 16 and 17) usually 
means adenoma or other slowly growing tu- 
mors since the more rapidly growing ones 
cause death before bronchiectasis can de- 
velop (Case 4). A dilatation of the bronchus 
at the site of the tumor is particularly char- 
acteristic and easy of demonstration with the 
use of lipiodol. At times this dilatation is so 
marked that it may simulate the filling of an 
abscess cavity in the bronchogram (Fig. 2). 
The bronchoscopic image of an adenoma is 
often sufficiently different to distinguish it 
from a cancer in the same location. The 
movable, soft, fleshy, vascular, pink or pur- 
plish polypoid mass is characteristic of ade- 
noma (23). A fixed, ulcerated, pale yellow or 
gray, indurated even to the hardness of carti- 
lage, less vascular, broadly attached, pro- 
truding tumor is the usual appearance of the 
endobronchial cancer. The carina is sharp 
although tilted to the side of the tumor when 
adenoma is present. Cancer usually produces 
a flattening of the carina, and a characteristic 
feeling of the “frozen” condition of the me- 
diastinal structures is imparted to the bron- 
choscopist by the large extrabronchial infil- 
trating cancerous mass. On taking the biopsy 
specimen from adenoma, bleeding is copious 
and frequently alarming (Case~2); but re- 


~I 





Fig. 1. Three morphological types of bronchial adenoma. 
Top, type 1, endobronchial; middle, type 2, intramural; 
bottom, type 3, endoextrabronchial. Types 2 and 3 can 
never be completely removed through the bronchoscope. 


moval of a similar specimen from carcinoma 
produces no unexpected amount of hemor- 
rhage. Bronchoscopic observations after origi- 
nal biopsy-taking from adenoma show healing 
of the wound; after the same procedure, no 
healing takes place in a polypoid cancer, but 
the tumor enlarges and the wound fills with 
exuberant new-growth. After local broncho- 
scopic removal of adenoma, a smooth mucous 
membrane regenerates over the former bron- 
chial attachment, and the lumen may remain 
patent for years (Case 1). After a similar 
procedure for polypoid cancer, new tumor 
obstructing the bronchial lumen is formed 
again within one or two months, more or 
less. 

Bronchoscopic biopsies may be misleading 
and inconclusive, because characteristic pat- 
terns are often not obtained (Fig. 26). A 
superficial biopsy may show only squamous 
cells of the overlying metaplastic mucous 
membrane, and so be erroneously called an 
epidermoid cancer when an adenoma hides 
below. Crushed biopsies of the epithelial cells 
often give the appearance of a wildly growing 
small cell cancer. Similarly, biopsy of a small 
celled carcinoma may be easily confused with 
adenoma. The bronchoscopic biopsy, there- 
fore, should not be the sole foundation of our 
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judgment, nor the only criterion of future 
therapy. 


PATHOLOGICAL MANIFESTATIONS 


The pathological manifestations are the 
basic propositions upon which one differ- 
entiates adenoma from polypoid carcinoma. 
Adenoma is a localized tumor, which has three 
morphological types (Fig. 1). The first type is 
pedunculated and wholly endobronchial. The 
second type has a broader attachment and 
contains a large iniramural portion. The third 
type is composed of an endobronchial and a 
contiguous largerextrabronchial portion (exira- 
endobronchial); it thus has a dumbbell con- 
figuration. Thus it may be likened to an ice- 
berg, which has a visible protruding and an 
invisible submerged portion. (Tomography 
may visualize this hitherto invisible portion.) 
The endobronchial portions have a tendency 
to be lobulated; and as they grow, point to- 
ward the trachea. The extension through the 
bronchial wall is accomplished by pressure 
atrophy and necrosis. Enlargement of the 
endobronchial tumor thins and dilates the 
bronchial wall. A limiting membrane sur- 
rounds these tumors. The endobronchial por- 
tion is covered by a thick, subepithelial, 
fibrous tissue capsule, and the mucous mem- 
brane, often metaplastic, is not infiltrated by 
tumor. Even the extrabronchial capsule is 
well developed (Fig. 15). No such encapsula- 
tion occurs in carcinoma, for even though the 
endobronchial cancer be covered by intact 
mucous membrane, its extrabronchial portion 
infiltrates and invades, without delimitation, 
structures of the mediastinum or lung (Case 
4). Although old adenomas may show 
Durchwanderung into the fibrous capsule, dis- 
placement of the mucosa by tumor masses is 
characteristic of malignancy not found in ade- 
noma (Fig. 20). 

Histologically, carcinoma presents various 
cell forms usually classified in different ways. 
We have used this simple classification: ade- 
nocarcinoma, undifferentiated, and epider- 
moid carcinoma. Mitoses; large size; marked 
variation in pattern and individual cells; 
necrosis; round cell infiltration; coarse stroma; 
lymph, blood vessel, and other tissue invasion; 
and metastases are typical of cancer. Small, 


uniform cells, arranged in regular patterns, 
alveolar or cylindromatous, are characteristic 
of adenoma (Fig. 13). A delicate reticular 
vascular stroma, with strands of hyalinized 
connective tissue separating the epithelial cell 
masses, give a unique appearance; or alveolar 
patterns occur and, once observed, are rarely 
confused with carcinoma. Typical patterns 
are usually to be found in the postmortem or 
pulmonary resection specimens. These may 
produce mosaics under low power superficially 
resembling sections of fetal lung. Bone forma- 
tion within the tumor is not uncommon 
(Fig. 14). Bronchoscopic specimens are likely 
to be distorted, crushed, atypical, and difficult 
of diagnosis unless they are removed from the 
depth of the tumor so that characteristic pat- 
terns are obtained (Fig. 8). 


TREATMENT 


Expectant treatment without any direct 
treatment of the tumor itself leads to death 
within one year in approximately 95 per cent 
of our cases of cancer. Expectant treatment 
in adenoma (consisting of no treatment of the 
tumor per se) may be compatible with a 
moderately long, though somewhat disabled, 
existence. Thus, one of our patients lived 18 
years after drainage of an empyema and pul- 
monary abscess, the tumor being overlooked 
at the time. Another untreated patient (27) 
died with an empyema after symptoms of 30 
years’ duration (Table IV, No. 3). 

Deep x-ray therapy for carcinoma of the 
lung has been disappointing. In a series of 
52! cases in which patients were treated by 
Dr. Robert Stone, only 2 are alive after 1 
year (Table II); and in 1 of these the endo- 
bronchial tumor is still present. The tem- 
porary good effects of x-ray therapy which 
were observed after radiation in some of our 
malignant tumors of the lung might have been 
due to the effects on round cell infiltration, 
distal atelectasis, bronchiectasis, and cellular 
exudate. The harmful effects were probably 
related to an exacerbation of the inflamma- 
tory reaction, with or without accentuation of 
the accompanying bronchial obstruction. 

Several of our adenomas were treated with 
roentgen ray therapy by Dr. Robert Stone, 


MIncluded in our last 100 cases. 
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but in no case did all the symptoms subside, 
and in every case in which bronchoscopic ex- 
amination was performed afterwards the en- 
dobronchial portion was apparently un- 
changed (Table V). Apparent diminution of 
hemorrhages was observed in some cases. In 
3 of our cases (Table IV, Cases 10, 11, 12), the 
tumor continued to grow slowly after x-ray 
therapy. Our experience with x-ray therapy 
of adenoma is at variance with the reports of 
Brock (2), but is in accord with the results re- 
ported by Peterson, who believes that x-ray 
therapy is of little or no benefit in the treat- 
ment of adenoma. Thus, there is still a great 
deal of doubt as to the results of x-ray therapy 
of both carcinoma and adenoma in the minds 
of men who have studied cases thoroughly. 
Implantation of radon seeds into bronchial 
carcinoma (1,2,11) has been used, but intra- 
bronchial radium seeds and bombs have been 
used more recently as a superior method. We 
have found intrabronchial radon of little 
value in a limited number of patients with 
cancer. For adenoma, Kernan, Jackson (23), 
Kramer and Som, Brock (1), and Gowar have 
reported favorable results with this method 
when combined with some form of broncho- 
scopic removal. The newer method of intra- 
bronchial radiation described by Brock (2) 
has the advantage of maintaining bronchial 
drainage during the radiation therapy. This 
method seems worthy of further trial. 
Bronchoscopic removal of carcinoma was 
advocated early in the historical use of the 
bronchoscope. This early enthusiasm was, no 
doubt, due to the failure to recognize that the 
isolated successfully treated cases had ade- 
nomas, not carcinomas. Ephraim in 10911, 
Jackson in 1917, and Orton in 1924 have re- 
ported such cases. It is doubtful that bron- 
choscopic removal has ever effected a cure in 
carcinoma of the lung. Three types of bron- 
choscopic removal have been used: fulgura- 
tion, piecemeal removal, and snare removal. 
Adenoma responds readily to all three (Table 
V). Fulguration is the most dangerous, and 
of 3 patients so treated one of ours succumbed. 
The snare is applicable only to that type which 
has a narrow pedicle (Fig. 1). Endo-extra- 
bronchial or intramural forms cannot be re- 
moved in toto by any bronchoscopic method. 


TABLE V.—COMPARISON OF RESPONSE TO 
THERAPY OF ADENOMA AND CARCINOMA 


Adenoma Carcinoma 
X-ray Questionable Symptomatic 
benefit temporary 
No shrinkage of benefit 
endobronchial 
tumor 
Intrabronchial Questionable Symptomatic 
radiation benefit temporary 
benefit 
Bronchoscopic Initial treatment Rare immediate 
removal of choice. Clini- but no lasting 
calimprovement __ benefit 


quick. Makes 

later elective 

pulmonary resec- 

tion possible. 

Frequent last- 

ing benefit. Late 

local recurrences 

after as long as 

12 years 
Permanent cure Treatment of 

in early or late choice. Lasting 

cases. benefit only in 
Lobectomy early or slowly 

growing ones. 
Pneumonectomy 


Pulmonary re- 
section 


Piecemeal removal of the endobronchial por- 
tion suffices to re-establish the bronchial 
lumen. Four of our patients have been treated 
in this way. Three still retained some demon- 
strable tumor in their last biopsies (Cases 1 
and 3). Bronchoscopic removal has not pro- 
duced increased growth or metastases. There 
is, however, a tendency for production of 
stenosis at the site of the endobronchial tu- 
mor (24). This, we believe, is usually asso- 
ciated with a recurrence of the tumor, and not 
with scarring alone. We believe that only in 
exceptional instances will the pedicle of the 
tumor be narrow enough so that complete 
removal may be produced via the broncho- 
scope. In the future, after several years, we 
can expect a recurrence of the tumor following 
bronchoscopic removals. It is for this reason 
that we believe bronchoscopic removal to be 
indicated chiefly to re-establish bronchial 
drainage as a preliminary treatment. 

Early pulmonary resection, with removal 
of all the tumor and mediastinal lymph node 
dissection, is the treatment of choice for carci- 
noma (31), because residual viable cells are al- 
ways a distinct hazard to the life of the patient 
with cancer. The resection is particularly 
successful in the localized squamous cell type 
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of bronchial carcinoma (26). Graham has re- 
ported a successful pneumonectomy for such 
a cancer, now 6 years without evidence of a 
recurrence. Nevertheless, it must be ad- 
mitted that distant metastases and local re- 
currences make the present end-results of pul- 
monary resection for cancer poor. On the 
other hand, bronchial adenoma forms approxi- 
mately 25 per cent of the resectable broncho- 
genic neoplasms (Churchill, 10), although 
they represent only 6 (27) to 10 (10) per cent 
of microscopically proved bronchial new- 
growths. If the patient survives the operative 
procedure, a permanent cure may be ex- 
pected. Even though tumor is left in the hilar 
stump, removal of the distal suppurating lung 
may bring about a satisfactory result. In at 
least one-half, or 7, of our patients pulmonary 
resection was indicated for distal suppuration, 
with or without residual tumor. It was per- 
formed in 5 of these 7 cases. Adenomatous 
tissue was left behind in 2 of our cases, 1 after 
lobectomy and the other after pneumonec- 
tomy. One of these is completely well 144 
years after lobectomy. The other, 1 year 
after pneumonectomy, still has a small bron- 
chial fistula. Whereas the failure to remove 
all carcinoma cells leads to early fatal recur- 
rence, residual adenoma is compatible with 
many years of productive living. 

The technique of lobectomy for adenoma is 
somewhat modified by the peculiarity of the 
condition encountered. These problems will 
be discussed in another paper now in prepara- 
tion. Interesting data on other cases of the 
series, not included in this paper, will be pre- 
sented. 

This discussion would not be complete with- 
out giving our experience with 2 other tumors 
of connective tissue origin, which gave us a 
great deal of trouble until the postmortem ex- 
amination disclosed their true nature. These 
myomatous and angiomatous tumors compli- 
cate the picture because they may have a long 
history simulating the course of a very slowly- 
growing polypoid bronchial tumor, and so 
easily be mistaken for adenomas. This mis- 
take occurred; and in both instances pulmo- 
nary resection was deferred until it was too 
late. In 1 case, a male aged 55 years, diag- 
nosis proved at postmortem examination to 


be leiomyosarcoma with a large polypoid me- 
tastasis which was mistaken for the primary 
tumor (Fig. 23). In spite of the clinical course 
of 1o years’ duration, pulmonary resection 
was not advised until the patient’s condition 
was so poor that no operation could be per- 
formed. In the other case, also a male, aged 
19 years, the postmortem diagnosis was lym- 
phangio-endotheliosarcoma. Pneumonectomy 
was performed after he was treated by bron- 
choscopic removals and x-ray over a period of 
14 months. Death resulted 15 months after 
the pneumonectomy, from metastases. 

The surgical treatment of these tumors, 
when they are suspected should be prompt. 
Their growth potential and their malignancy 
is greater than that of adenoma; therefore, 
if a cure is possible, lobectomy or pneumo- 
nectomy should not be delayed. In adenoma, 
on the other hand, delay would not be ser- 
ious. Not enough cases have as yet been 
described in the literature to know either 
the life history of these connective tissue 
tumors, or the prognosis following early sur- 
gical removal of them, as compared with car- 
cinoma. 

Another group of patients we are observing 
have polypoid bronchial tumors, but no char- 
acteristic pattern in the bronchoscopic biopsy 
material (Case 7, Fig. 26). Exploratory tho- 
racotomy will be necessary before adequate 
diagnosis can be made during life in this 
group. The course in these individuals has 
so far been benign, but we cannot be sure 
when infection, spread, metastases, or acci- 
dents due to their location, will change a re- 
sectable into a non-resectable tumor. We are 
therefore advising earlier exploratory thora- 
cotomy in those cases in which the diagnosis 
cannot be made in any other way. 

At the 1939 meeting of the American Asso- 
ciation for Thoracic Surgery, Drs. Haight and 
Meyer reported a tumor the histological pic- 
ture of which did not seem to belong to any 
of the groups herein mentioned. We feel that 
there may be other tumors discovered with 
which we are not yet familiar, so that a com- 
plete classification cannot be made at this 
time. Because of the rarity of some groups 
of tumors (5, 8, 12) a definitive knowledge 
of them will be obtained only through co- 
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operative effort such as might be made through 
a chest tumor registry. 


CASE 1. J. B., aged 47, was first admitted to the 
University of California Hospital on March 8, 1928. 

The onset occurred with cough, colds, and choked 
up sensations beginning in 1915 shortly following 
confinement. Soon afterward she noted wheezing 
localized to the upper right chest, which was 
brought on by exertion. 

She was fairly well until 1922. At this time her 
wheezing and asthmatoid symptoms increased. Her 
husband died of pulmonary tuberculosis that year, 
and, until 1928, she was suspected of having tuber- 
culosis. Hysterectomy was performed in 1923 for 
uterine fibroids, and following this she had some 
increase of her periodic asthmatoid symptoms. In 
1926 her cough became more productive, and she 
had four pulmonary hemorrhages, with more than 
one cupful on two occasions. A diagnosis of pul- 
monary tuberculosis was made by her family doctor. 
He referred her to Dr. Shepherd, of San Jose, who 
after x-ray examination in 1928 (Fig. 3) made a pre- 
sumptive diagnosis of cancer of the lung and sent 
her to Dr. Martin for bronchoscopy. 

Dr. Martin made a bronchoscopic examination on 
March 8, 1928. A large, firm polypoid tumor in the 
right stem bronchus was seen. The entire presenting 
portion of the tumor was removed (Fig. 4). His- 
tological diagnosis by Drs. Rusk and Ophiils of the 
bronchoscopic material was carcinoma (Fig. 8). 

Shortly after the bronchoscopic removal of the 
tumor, she developed a severe pulmonary infection. 
X-ray therapy was instituted for several months in 
Sen Jose, and improvement followed (Dr. Shephard). 

She worked as a waitress throughout the follow- 
ing years, usually in very good health without 
dyspnea. There were recurring pulmonary infec- 
tions, however, almost yearly from 1930 to 1935. 
During this time she was troubled with an annoying 
cough and considerable expectoration, and resorted 
to postural drainage. In 1935 she was given an 
autogenous vaccine, with marked improvement in 
cough and sputum so that she was much relieved 
until December, 1937. Then alarming hemorrhages 
with pulmonary infection recurred. For these she 
was hospitalized in December, 1937; June, 1939; 
October, 1939; and January, 1940. The last of these 
necessitated a stay of three weeks in the hospital. 
Excitement and exertion brought on hemorrhages. 

She was not observed at the University of Cali- 
fornia Hospital from 1928 until February, 1940. At 
this time she re-entered for study, having just re- 
covered from her attack of ‘‘pneumonia”’ that had 
begun 3 weeks before. 

At the present entry the patient notices that she 
is unable to lie on the affected (right) side. She 
also has found that voluntary pressure to the right 
chest wall with her hands produces soft, semi-solid 
sputum and brings relief of the dyspnea and feeling 
of fullness in the right chest. At times extension of 
the right shoulder facilitates the raising of sputum, 


and she becomes conscious of the entrance of air into 
the lung after it has been emptied. She has a rather 
marked postural dyspnea when she lies on the affect- 
ed side, which causes her to sleep on her left, or 
good, side. (This is unusual since most patients 
with bronchial obstruction favor the side of the 
obstructed lung.) 

Physical examination revealed in general appear- 
ance a healthy, robust individual. She was without 
fever. There were signs of atelectasis of the right 
lung, with displacement of the mediastinum to the 
right. A marked inspiratory and expiratory wheeze 
could be heard over the right chest, which diminished 
or became absent when the patient lay on the left 
side. 

Plain x-ray films taken February 15, 1940 (Fig. 5), 
disclosed a shrunken right lung with displacement 
of the heart and trachea into the right chest, and 
numerous whorls typical of cystic disease occupying 
the remains of the right lung (Fig. 5). No definite 
tumor could be seen in the plain x-ray films taken 
in different views and densities. 

Tomographic studies made on February 4, 1940, 
at 8 centimeters from the back (Fig. 6) depict the 
outline of the displaced trachea, the carina, and the 
right stem bronchus. Almost filling the right stem 
bronchus is distinctly seen an endobronchial tumor 
with larger extrabronchial lobular extensions. In 
the lateral view, the endobronchial portion is well 
seen at a depth of 11 centimeters from the right side 
of the chest (Fig. 7). 

Bronchoscopy was again performed on March 13, 
1940. This disclosed a pinkish, soft, round polypoid 
tumor in the right stem bronchus almost completely 
obstructing it. The tumor extended to the level of 
the tip of the carina and was attached to the lateral 
side of the right stem bronchus. No secretions were 
seen although the suction tube could be passed along 
the mesial bronchial wall for a distance of 1 centi- 
meter from the tip of the tumor. The bronchial tree 
was remarkably free from secretions, and normal in 
color. Bleeding was not produced. The patient 
refused to have a biopsy taken at this time. 


This is our earliest case, and only after 
great difficulty did we succeed in obtaining a 
follow-up bronchoscopy 12 years after bron- 
choscopic removal. The early diagnosis of 
carcinoma at a time when adenomas were not 
recognized is understandable. The clinical 
course of this case proves that it was not 
malignant, as the duration was 25 years. The 
recurrence of the tumor has produced great 
changes in the entire structure of the right 
lung, until now we suspect it has been en- 
tirely converted into a fibrocystic mass. In 
spite of this, her episodes of fever are com- 
paratively infrequent, and ordinarily she is 
able to carry on a rather strenuous occupation 
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without discomfort. She looks well and hearty 
—so much so that she is resentful of any surgi- 
cal intervention. 

The specimen of tumor removed in 1928 by 
Dr. Martin is very characteristic of adenoma; 
and the same pathologist now grants the diag- 
nosis of adenoma. 

This case also to a marked degree shows the 
ultimate effects on the lung parenchyma of 
the bronchial obstruction associated with the 
growth of these tumors. 

The long growth history of this tumor, as 
evidenced by the early bronchoscopic findings 
and x-ray films, shows that this tumor does 
not belong in the class of static vestigial 
remnants of fetal lung, but is a true slowly 
growing neoplasm, without any constitutional 
effects except those related to secondary in- 
volvement of the lung from bronchial ob- 
struction. 


CasE 2. G. D., white female aged 43, was first 
admitted to the University of California Hospital 
on May 22, 1939. 

The onset of symptoms was in 1929 with non- 
productive cough and wheezing, followed by a series 
of “chest colds.” One year later, the first hemop- 
tysis occurred consisting of a tablespoon of blood 
twice in one week. The diagnosis of pulmonary 
tuberculosis was made, and the patient was sent to 
a sanatorium for the next 2 years, although the spu- 
tum was negative for tubercle bacilli. During the 
years 1933, 1934, and 1935 the patient was fairly 
well except for cough and clear sputum. 

Pulmonary hemorrhages became the cardinal 
symptom in 1936. These occurred regularly at 
monthly intervals 5 to 10 days before each period; 
usually one cup in amount; sudden in onset; bright 
red; appeared without warning; and continued for 
the next 2 years. They stopped for the following 9 
months and then recurred more copious than before, 
now with dyspnea and wheezing. 

X-ray films of the chest over 74 years showed 
little change of the atelectasis of the left lower lung 
(Figs. 9, 10, 11 and 12). The tumor itself was never 
visualized in any of the plain films. 

On June 27, 1939, lipiodol instillation was per- 
formed, which showed complete obstruction of the 
left lower lobe bronchus, but the left upper lobe 
bronchus was patent. 

Bronchoscopy at the University of California 
Hospital was performed on eight different occasions 
by Dr. Stephens, beginning May 22, 1939, with the 
object of bronchoscopic removal of this tumor since 
there was so little evidence of atelectasis distal to it. 
The x-ray film showed very little atelectatic lung, 
and she had practically no episodes of fever or attacks 
suggestive of pulmonary suppuration with bronchial 


obstruction. Also, we had no definite evidence, 
either bronchoscopic or roentgenological, to show an 
extrabronchial portion of the tumor, or to indicate 
its true size. Therefore it seemed, from the bron- 
choscopic observations alone, that this patient might 
readily be treated bronchoscopically. She remained 
in a good state of health throughout the 6 months 
during which she was treated bronchoscopically. 

At each bronchoscopic examination, a polypoid, 
vascular, pinkish tumor was seen obstructing the left 
stem bronchus at the level of the left upper lobe. On 
each attempt to remove it, whether with cautery or 
by biopsy forceps, alarming hemorrhages occurred 
which obstructed all visibility. However, approxi- 
mately 1.5 grams of tumor tissue were removed alto- 
gether. Yet tumor was always present obstructing 
the bronchus. 

Finally it was decided to perform a pulmonary re- 
section. A left lower lobectomy with individual 
ligation of vessels and high ligation of the pedicle 
was performed through a posterolateral approach, 
by Dr. H. B. Stephens on November 15, 1939. Even 
though the bronchus was resected high, a small 
portion of tumor which remained attached to the 
proximal stump was removed separately together 
with its adjacent attached bronchial wall. Closure 
of the bronchial stump was made with silk inter- 
rupted sutures. The chest wall was closed without 
drainage. 

The patient made an uneventful convalescence 
and was discharged on the seventeenth day after 
operation. She has remained well since then, a 
period of 5 months. 

The pathological specimen of the left lower lobe 
(Fig. 15) showed a markedly dilated left lower lobe 
bronchus, in which the great bulk of the adenoma 
lay. The bronchial cartilages showed pressure 
atrophy. The left lower lobe was atrophic, com- 
pletely atelectatic, and reduced to a shell surround- 
ing the tumor. Several cystic bronchiectatic pockets 
about 1 inch in diameter, containing non-foul muco- 
pus, were seen near the periphery of the lung. The 
tumor was 4 centimeters in diameter, and was com- 
pletely encapsulated. The capsule was more fibrous 
and complete over the surface of the endobronchial 
portion, but showed evidence of the bronchoscopic 
treatments. There were no metastases in the medi- 
astinal lymph nodes. The cut surface of the tumor 
had a granular appearance, and sharp, small bony 
spicules were felt as one ran his finger over it. 

The histology of the tumor showed bone formation 
in several areas (Fig. 14), which accounts for the 
sharp spicules. Otherwise the picture was that of a 
very vascular adenoma (Fig. 13). 


I append a letter from Dr. Sophie Loven, 
of Bakersfield, a specialist in diseases of the 
chest, who referred this case to us. We quote 
this letter because it gives such a vivid dem- 
onstration of how these cases are handled; how 
they masquerade under various diagnoses: 
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“‘T would like to refer Mrs. G. D. to the Thoracic 

Surgical Clinic for study. She is in need of a bron- 
hoscopy. I think she has tracheobronchial tuber- 
culosis involving the left lower lobe bronchus, which 
; gradually getting worse. 

‘‘Her history of tuberculosis dates back to 1929, 
and in 1931 she was under the care of Dr. Robert 
Peers at his tuberculosis sanatorium for a year and 
a half. She has never had a positive sputum, and 
her general condition has been very good with very 
little weight change. For the last two years she has 
had repeated hemoptyses, and continues to run a 
low grade fever to 99.6°. 

“On examining her on March 20, she weighed 147 
lbs. and looked well. This was two days after a 
hemorrhage. The left chest showed diminished ex- 
pansion at the base, with absent vocal fremitus and 
dull percussion note over the lower lobe. The breath 
sounds were absent. There were no rales. The right 
lung was clear. 

“On March 29, Mrs. D. said she had noticed 
wheezing, and both lungs were full of wheezes and 
groans. Sputum examination was negative for tu- 
bercle bacilli on March 21. She has never had any 
severe pleurisy.”’ 


The ease of a mis-diagnosis is readily seen 
by this letter. Other patients in our series 
have also masqueraded as tuberculous indi- 
viduals. 

Of particular interest is the fact that this 
patient, in contrast to Case 1, had very few if 
any episodes of fever, and the x-ray examina- 
tion showed what appeared to be a minimal 
amount of atelectasis. The actual size of this 
tumor, which was found on lobectomy, was 
surprising. Had tomography been used, the 
extent of the tumor might have been evalu- 
ated earlier, and bronchoscopic removal would 
not have been attempted. No doubt her fu- 
ture would have been compromised by in- 
creasing growth and extension of the endo- 
bronchial portion of the tumor until it ob- 
structed the left upper lobe, which would then 
have been liable to infection. 

This is another case in our series which 
exemplifies the impossibility of bronchoscopic 
removal. Furthermore, we feel, as does Church- 
ill (10), that lobectomy is quite sufficient in 
most of these cases, and pneumonectomy is not 
usually indicated as it would be for cancer. 


Case 3. A. B., white female, aged 31. First 
admitted to the University of California Thoracic 
Surgical Clinic on March 13, 1939. 

The time of the onset of symptoms in this patient 
is difficult to determine. She was a delicate child, 





Fig. 2. H. G. No. 10, Table IV. Lipiodol instillation 
filling dilated bronchus around adenoma in the right stem 
bronchus which simulates the filling of abscess. 


weighing but 4 pounds at birth, and only 40 pounds 
at the age of 11. At the age of 4 she was severely 
ill from whooping cough. At the ages of 10, 12, 15, 
17, and 19, she had severe ‘‘pneumonias”’ associated 
with marked dyspnea, requiring bed rest for several 
weeks at a time. In 1929 at the age of 22, following 
another pulmonary infection, the first hemoptysis 
appeared. The hemorrhages were small in amount 
and continuous throughout most of that year. Dur- 
ing 1931, several ‘“‘bad colds”’ occurred and wheezing 
was marked. Hemoptysis increased in amount to 
2-3 tablespoons of bright blood. In 1932 an x-ray 
film of the lung was reported negative. However, 
lateral views were not taken, and the mediastinum 
was displaced to the left. This suggests that there 
was an atelectasis at the left base. During the next 
3 years frequent “‘bad colds”’ with fever, and he- 
moptysis continued, but her general condition re- 
mained good enough for her to work as telephone 
operator. 

In 1935 an x-ray film of the chest was diagnosed 
pleurisy with effusion, and she was sent to a tuber- 
culosis sanatorium for 6 months. The sputum was 
negative for tubercle bacilli, and no pleural effusion 
was found. A review of these x-ray films shows fur- 
ther displacement of the mediastinum with a dense 
shadow at the left base, suggesting an increased 
amount of atelectasis over that found in 1932. Be- 
cause of the diagnosis of pulmonary tuberculosis, 
she was allowed to work at intervals only. During 
the next 4 years, hemorrhages continued, but none 
was severe. The pulmonary infections required hos- 
pitalization on two occasions during this period. 
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Fig. 3. 

Fig. 3. Case 1. J. B. February 8, 1928. Postero-ante- 
rior view showing a triangular area of atelectasis in the 
base of the right upper lobe. 

“Fig. 4. Case 1. April 9, 1928. Postero-anterior view. 
Clearing of the atelectatic area after bronchoscopic re- 
moval of the adenoma. 
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Fig. 4. Fig. 5. 

Fig. 5. Case 1. February 15, 1940. Postero-anterior 
view with an overexposed film, showing the right lung. 
Trachea and heart displaced to the right. Numerous 
whorls resembling a cystic right lung are depicted. No 
definite tumor is visible. 





Fig. 6, left. Case 1. February 4, 1940. Tomogram, postero-anterior view 8 centi- 
meters from the back, showing the outline of the displaced trachea, the carina, and 
the right stem bronchus. The endobronchial tumor filling the right stem bronchus 
with larger extrabronchial lobular extensions is distinctly seen. 


Fig. 7. 
from the right side. 


Case 1. February 4, 1940. Tomogram, right lateral view 11 centimeters 
The dilated right stem bronchus containing a round tumor is 


again seen at site of arrow. The extrabronchial extensions at this level are not distinct. 
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Bronchoscopy was performed March 10, 1930. 
A lobulated, pink, vascular polypoid tumor com- 
pletely obstructing the left stem bronchus was seen. 
Approximately one-half the tumor was removed 
through the bronchoscope at this time, and the re- 
mainder of the endobronchial portion was removed 
2 weeks later. 

The histological diagnosis was bronchial adenoma. 
Some peripheral sections were composed chiefly of 
vascular spaces suggesting angioma, but the deeper 
sections showed the typical patterns of adenoma. 

Bronchography after bronchoscopic removal dis- 
closed cystic bronchiectasis in the left lung (Figs. 16 
and 17) and no gross bronchial obstruction. 

Since the bronchoscopic removal of the adenoma, 
the patient has carried on her job without losing 
time because of respiratory illness, in spite of de- 
struction of the total left lung by bronchiectasis. 
The sputum (1 or 2 ounces daily) continues, but 
bronchoscopic and postural drainage have pre- 
vented any exacerbation of the pulmonary infec- 
tion. Bronchoscopic examinations, performed in 
the past year at approximately 3-month intervals, 
have disclosed the presence of residual intramural 
tumor on the posterior wall at the bifurcation of the 
left stem bronchus. 


This is another case masquerading as tu- 
berculosis. Slowly, almost complete bron- 
chiectasis of the upper and lower lobes has 
occurred, with a minimum of symptoms. The 
maintenance of an air-way through the bron- 
chus has relieved her considerably. The ques- 
tion of operative removal of the entire lung 
has been discussed with the patient but not 
urged, because of her present good condition 
—although we feel that ultimately pneumo- 
nectomy will be necessary. 





Fig. 9. June 16, 1933. 





Fig. 10. November 18, 1936. 
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Fig. 8. Case 1. March 8, 1928. Bronchoscopic biopsy 
showing epithelial cells arranged in cylindromatous pat- 
tern, no mitoses, uniform small pyknotic cells. First called 
carcinoma, changed in 1938 to adenoma. X135. 


This patient also presents the paradox of a 
maximum of destroyed lung with bronchiec- 
tasis and a minimum of disability. Although 
we know that intramural residual tumor is 
present, we cannot be sure of the existence and 
extent of extrabronchial tumor. Tomographic 
studies have been requested. 





Fig. 11. April 18, 1930. 
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Fig. 12. April 18, 1939. Case 2. G. D. X-ray films showing 
some degree of displacement of the mediastinum and heart 
to the left. There is no change over the 6 year period. Even 
in the lateral view, no definite neoplasm is outlined. Fi A — 2 eS 

ig. 13. Case 2. Bronchoscopic biopsy, showing 
typical alveolar and cylindromatous patterns. 510. 

Case 4. H. A. white male aged 33, admitted to 
the University of California Hospital on June Il, Onset was 24% months before entry with a cold 
1937-' and cough. Difficulty in swallowing was an early 
unusual symptom. Hemoptysis occurred 12 days 
before entry. Two days later fluoroscopic examina- 
tion showed no evidence of tumor or atelectasis. 
Five days before entry severe dyspnea and pain 
in the right chest occurred. After entry he had at- 
tacks of severe postural dyspnea, cough, cyanosis, 
and asphyxia, which were not relieved by bron- 


IPrivate patient of Dr. S. Shipman. 





me 2 4 4 s é 7 8 3 





Fig. 15. Case 2. Lobectomy specimen left lower lobe, 
Fig. 14. Case 2. Histological section from the lobectomy _ with the adenoma cut open. Note how well encapsulated 
specimen showing bone formation within the tumor. the tumor is. 
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Fig. 16, left. Case 3. A. B. May 10, 1939—postero-anterior. 


Fig. 17. May 10, 1939—Ileft oblique. 


Case 3. Taken after the bronchoscopic 


removal of the endobronchial tumor. Lipiodol instillation. The left lung has been 
reduced to a system of bronchiectatic cavities. The mediastinum is markedly displaced 
to the left, and the hypertrophied right lung has entered the left side of the thorax. 


choscopy, and which were made worse by lying upon 
the left (the apparently uninvolved) side. The 
postural dyspnea was the most striking clinical 
feature exhibited by the patient. It was imperative 
that he lie on his right side because changing onto 
his left side produced deep cyanosis and gasping 
respirations. X-ray film (Fig. 18) then showed 
opaque shadows at the left base, probably atelec- 
tasis, tension emphysema of the right lung, and de- 
formity of the esophagus in the hilar region. He 
died of asphyxia 6 days after entry, only 2!4 months 
after the onset of symptoms. 

Postmortem examination showed two polypoid 
masses (Fig. 19). The largest mass was fixed and 
sessile, 3.5 centimeters long by 1 centimeter thick. 
It obstructed the left stem bronchus, produced 
atelectasis of the left lung, and infiltrated through 
the posterior wall into the esophagus. The smaller 
one lay loosely in the right upper lobe opening, 
obstructed this lobe and the right stem bronchus 
incompletely, and produced tension emphysema of 
the right lung (Fig. 19, A). It had a small pedicle 
and apparently arose from an implantation originat- 
ing from the larger polypoid tumor. Histological 
diagnosis was undifferentiated carcinoma (Fig. 20). 


This case illustrates carcinomatous polypoid 
bronchial tumors which, because of their loca- 
(ion, produced a very short course. Implan- 
ation or submucosal metastases accounted 
or the right-sided polyp. In spite of the 
ronchial obstruction, x-ray films at first were 
vithout gross atelectasis. Histologically, the 


tumor appeared to be very rapidly growing. 
Clinically, symptoms of obstruction to aera- 
tion (asphyxia), which were postural, were 
most striking. 


CASE 5. S. W., a white male aged 19, was first 
admitted to the University of California Hospital 
on December 23, 1936. 

The onset was in December, 1936 with cold, cough, 
anorexia, malaise and weakness, followed by left 
pleuritic pain and blood-tinged sputum, and dysp- 
nea. X-ray films showed a dense mass at the left 
hilum. 

Bronchoscopic examinations on December 24 and 
January 8 showed a polypoid mass obstructing the 
left upper lobe orifice. Biopsies showed degenerated 
tissue and chronic inflammation. 

Deep x-ray high-voltage (1,000,000) therapy was 
given with some regression of the mass which, in 
spite of the bronchoscopic biopsy reports, was con- 
sidered to be probably carcinoma, and _ possibly 
adenoma. Bronchoscopy after therapy in March, 
1937, showed partial obstruction of the left upper 
lobe with pus coming from it. 

He re-entered the hospital on July 6, 1937, with 
suppurating left lung, and fever for the past month. 
Bronchoscopies were performed on July 2, 10, 20, 
and 26. A granular mass obstructing the left upper lobe 
and partially occluding the left lower lobe was seen. 
Biopsies were reported to show chronic inflammation 
with endothelial cell proliferation. 

X-ray films on July 22, 1937, showed diminution 
of the atelectasis and no evidence of drowned lung. 
He was discharged on July 27. 
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Fig. 19. Case 4. Postmortem specimen showing sessile 
cylindrical polypoid carcinoma, B, obstructing the left stem 
bronchus, and another pedunculated polypoid tumor, -1 
obstructing the right upper lobe and right stem bronchi. 


Bronchoscopies were performed on August 109, 
September 8, and September 29, with relief of 
symptoms and clearing of the opacity in the left 
lower lobe. The appearance of the tumor was that 
of a red granular mulberry mass. Biopsies were 

Fig. 18. Case 4. H. A. June 14, 1937. Barium in reported to show proliferating atypical cells, possibly 
esophagus. Posterolateral view 3 days before death from a malignant tumor, inflammatory reaction, and 
asphyxia. A defect in the mid-portion of the esophagus, finally carcinoma. But, in spite of bronchoscopic 


obstructive emphysema of the right and atelectasis of the removal of the endobronchial obstruction rapid 
left lung are shown. . 








; 
Fig. 20. Case 4. Section through sessile malignant bron- if 
chial polypoid tumor showing large irregular cells without 
forming definite pattern, infiltration, and necrosis in the Fig. 21. Case 5. S. W. December 7, 1938. One yea! 


submucosal elastic tissue membrane, necrotic débris after left total pneumonectomy showing metastases ©! 
above on the surface of the tumor. X510. lymphangio-endotheliosarcoma in the right lung. 
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recurrence was noted. This led us to believe that the 
tumor was rapidly growing and probably malignant. 
In November, a large cyst appeared in the left 
lung from which bloody fluid was aspirated. 
Left pneumonectomy was performed on December 
7, 1937, by Dr. Stephens. Recovery was compli- 
cated by an empyema, which required drainage. 
Examination of the pneumonectomy specimen 
showed both an intrabronchial and extrabronchial 
tumor, as well as a large cyst containing 500 cubic 
centimeters of blood. There were no metastases in 
mediastinal lymph nodes removed. Histological 
diagnosis: lymphangio-endotheliosarcoma. Media- 
stinal lymph nodes removed contained no metastases. 
For the next 10 months his condition was good, 
but on October 2, 1938, metastatic lesions appeared 
in the right lung (Fig. 21). He expired on March 3, 
1939, with signs of metastases to the central nervous 
system, liver, spleen, and right lung. No postmortem 
examination was made. 


Because of his youth, and the failure to ob- 
tain characteristic patterns in the broncho- 
scopic biopsies, for nearly 2 years the diag- 
nosis of a malignant tumor was not definitely 
made. The presence of an obstructing poly- 
poid tumor led us to be conservative and 


” 
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Fig. 22. Case 5. Section from the pneumonectomy 
specimen, showing small cell which simulates the cell 
found in adenoma. This cell, however, shows more irreg- 
ularities. Diagnosis: lymphangio-endotheliosarcoma. X 245. 
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Fig. 23. Case 6. Postmortem specimen showing endo- 
bronchial pedunculated liomyosarcoma. The large distal 
infiltrating main portion of the tumor occupied most of the 
left lower lobe, not shown in this photograph. 


treat the tumor as if it were an adenoma—that 
is, by local removal and x-ray therapy to es- 
tablish bronchial drainage. When rapid re- 
currence after endobronchial removal oc- 
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Fig. 24. Case 6. Photomicrograph of a section through 
the large extrabronchial tumor mass, demonstrating the 
presence of large multinucleated embryonal muscle cells. 
X555: 
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Fig. 25. Case 7. S. J. December 28, 1938. Postero- 
lateral view showing a large, round, discrete mass in the 
right upper lobe with atelectasis above. 


curred, we knew that the tumor was rapidly 
growing. Although patterns were obtained 
in the biopsy material which were definitely 
neoplastic, an accurate histological diagnosis 
was not made until the entire tumor was ex- 
amined. The cell type (Fig. 22) of this tumor 
seen in the histological section was small; and 
our pathologist, Dr. Connor, had great dif- 
ficulty differentiating this tumor histologically 
from adenoma. The growth potential of this 
angiosarcoma was greater than that exhibited 
by the myosarcoma (Case 6), but less than 
that exhibited by carcinoma. 


Case 6. C. E., white male aged 55, admitted to 
the University of California Hospital on December 
20, 1938. 

Onset of symptoms was in 1928, with productive 
cough. During the 10 years between 1928 and 1938, 
the patient remained in fairly good health except 
for occasional blood-tinged sputum and a gradual 
increase in the amount of bloody, purulent, odorless 
sputum, and discomfort in his left lower chest. 
Repeated examinations of the sputum for tubercle 
bacilli were negative. 

On entry, he was well nourished and did not ap- 
pear ill. His fingers were clubbed. There were 
signs of consolidation over the left lower chest 
posteriorly. 

X-ray films in November, 1938 revealed an irreg- 
ular solid density in the left lower chest, partially 
hidden by the heart, with a slight shift of the medias- 





Fig. 26. Case 7. Bronchoscopic biopsy showing failure 
to obtain characteristic pattern. This probably comes from 
an amorphous covering which has so far prevented the 
biopsy forceps from reaching the characteristic tumor. 
X90. 


tinal structures to the left. A definite diagnosis of 
tumor mass was not made because this shadow was 
interpreted as atelectasis. Bronchography was not 
performed. 

Bronchoscopic examination by Dr. Stephens on 
December 30, 1938 showed a triangular polypoid 
tumor protruding through the left lower lobe open- 
ing into the left stem bronchus (Fig. 23). It was 
smooth, gray, hard, and bled very little when the 
biopsy was taken. 

The following is a quotation from the biopsy re- 
port: ‘“‘hyperplasia and degeneration of mucous 
glands.” 

On January 4, 1939, left diagnostic pneumothorax 
was instituted. X-ray films following the pneumo- 
thorax failed to bring out any more detail than was 
previously seen in the plain films which were made 
of the chest. 

A second bronchoscopy was done on January 25, 
1939; the findings were the same as those of the first 
bronchoscopy, and the biopsy was inconclusive. 
The patient was advised to have a lobectomy of his 
left lower lobe, but he refused operation. His con- 
dition remained stationary for the next 5 months. 
He continued to cough up bloody sputum, and in 
June, 1939, for the first time had an acute infection 
in the obstructed lobe. Bloody pleural fluid de- 
veloped which showed tumor cells. He died in 
August, 1939. 








of 

net 
wo 
bec 
die 


23; 
chi 


this 








BRUNN, GOLDMAN: POLYPOID BRONCHIAL TUMORS 


Postmortem examination by Dr. Mason! showed 
an elongated polypoid tumor mass which measured 
4 by 1 by 1 centimeter obstructing the left stem 
bronchus (Fig. 23), and was attached by a small, 
thin, mucosal pedicle to the bronchial wall at its 
distal portion. The surface was covered by a layer 
of organized inflammatory material. Distal and 
separate from this was a large, white and yellow, 
infiltrating tumor which occupied all of the left 
lower lobe. There were distant metastatic pleural 
plaques 1 to 2 inches in diameter, but no mediastinal 
or other metastases. 

Histological examination showed some differences 
in the two tumor masses, and the diagnosis by Dr. 
Rusk was liomyosarcoma (Fig. 24). There was 
nothing found to indicate that the large, extra- 
bronchial mass arose as a result of malignant de- 
generation of the separated polypoid bronchial 
tumor. On the other hand, the small pedicle of the 
intrabronchial tumor would indicate that its origin 
was from direct implantation upon bronchial mucosa 
or submucosal lymphatic metastasis. 


The large extrabronchial tumor was prob- 
ably slowly growing and resectable when first 
observed. Early exploratory thoracotomy 
would have prevented unnecessary delay. 

Because of the long history and sudden 
terminal course, this case brings up the pos- 
sibility of the development of a carcinoma 
from a benign polypoid bronchial tumor. But 
the postmortem examination showed that the 
intrabronchial polypoid tumor was completely 
separated from the large extrabronchial mass. 
He lived only to months after the exacerba- 
tion of his symptoms. In spite of two bron- 
choscopies and the accessibility of the tumor, 
characteristic patterns were never obtained 
because the biopsy material was too super- 
ficial. The growth potential exhibited by this 
tumor was low. It seemed greater than ade- 
noma, but less than the lymphangio-endo- 
theliosarcoma. 


CasE 7. S. J., white male, aged 50. The onset 
of symptoms began in August, 1938, with non-pro- 
ductive cough and later wheezing. An x-ray film 
of the chest was diagnosed tuberculous infiltration 
of the right upper lobe (Fig. 25). The sputum was 
negative for tubercle bacilli. The patient was 
worried that he might have a cancer of the lung 
because his mother, one brother, and a sister had all 
died of cancer. Hemoptysis was not present. 

Bronchoscopy was first performed on November 
23, 1938, by Dr. S. Shipman. The right stem bron- 
chus was found to be almost completely stenosed by 


1We wish to thank Dr. Eloesser and Dr. Mason for permission to use 
this case. 
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a large, pale mass of tissue apparently arising from 
the right upper lobe opening and growing out onto 
the main bronchus. There was slight bleeding when 
biopsies were taken from the obstructing mass. 
Microscopic examination of the biopsy material 
(Fig. 26) revealed an indefinite papillary pattern as 
though originally there might have been fibrous 
connective tissue cores lined by degenerated epithe- 
lium. X-ray examination (Fig. 25) of the chest on 
December 28, 1938, showed the density in the right 
upper lobe, with some shift of the mediastinum to 
the right. It was impossible to be certain of the out- 
line of the tumor in this film. 

Deep x-ray therapy was administered to the right 
upper lobe from November 30, 1938, to January 19, 
1939. A total dosage of 10,200 r was given over the 
right upper chest. 

X-ray films on January 11, 1939, revealed an in- 
crease in the shadow in the right upper lobe. Bron- 
choscopy was repeated on March 15, 1939, and 
May 5, 1939, with no significant change in the ap- 
pearance of the mass in the right main bronchus. 
The biopsy material from these examinations is very 
similar in appearance to the original material re- 
moved, and shows no characteristic patterns. 

At the present time the patient is working regu- 
larly as a salesman, and is free of symptoms, 20 
months after the onset, but the x-ray films of his 
chest are unchanged. 


Exploratory thoracotomy has been advised 
in this case, but the patient has refused. Again 
the tough overlying amorphous coating of 
the endobronchial portion of this tumor has 
prevented the biopsy forceps from removing 
characteristic sections of the tumor (Fig. 26). 
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FACTORS IN RECURRENCE OF VARICOSITIES 
FOLLOWING TREATMENT 


LEONARD K. STALKER, M.D., and WILLIAM W. HEYERDALE, M.D., 
Rochester, Minnesota 


O wholly satisfactory treatment for 
varicose veins of the extremities 
has been devised. This is un- 
doubtedly due to the fact that vari- 

ous factors concerning the anatomy, physi- 
ology, and pathology of the underlying condi- 
tion are not yet thoroughly understood. With 
all types of treatment there have been a large 
percentage of recurrences in spite of the fact 
that the immediate results have been encour- 
aging. No type of therapy for the relief of 
varicose veins of the lower extremities is new. 
All have been tried, have been discarded, 
and have reappeared at one time or another. 
The period of radical surgical procedures, 
which included excision and stripping, was 
followed by an era of nonoperative or simple 
treatment by injection. Careful studies, how- 
ever, soon demonstrated an enormous per- 
centage of recurrences after simple injections. 
There was also a certain group of cases in 
which complete eradication of the varicosi- 
ties could not be obtained by this method. 
This was particularly true in those cases in 
which incompetency of the great saphenous 
system was present. Normally, numerous 
competent valves break the pressure of the 
column of blood in the great saphenous vein. 
The most important valve is at the sapheno- 
femoral junction and, when incompetency 
occurs, any increase in-intra-abdominal pres- 
sure, such as that produced by coughing and 
straining, thrusts the force of the blood col- 
umn in the iliacs and inferior vena cava on the 
great saphenous vein. This condition alone 
was sufficient in Many cases to prevent com- 
plete sclerosis of the incompetent system by 
simple injection. When complete thromkosis 
did occur, the pressure of the column of blood 
caused rapid canalization of the thrombus and 
reappearance of the varicosities. 


From the Sections of Surgery and Postoperative Care, the 
Mayo Clinic. 


More than 50 per cent of the patients 
treated at the Mayo Clinic for varicosities of 
the lower extremities have had associated in- 
competent great saphenous veins. The inci- 
dence of recurrences reported by others has 
been observed by us in this group when sim- 
ple injection treatment was carried out. This 
factor of downward pressure, together with 
other reasons for recurrences, has been elimi- 
nated in the past few years by performing a 
combination of division and ligation of the 
great saphenous vein together with injection 
of a sclerosing solution into the portion of vein 
distal to the site of ligation at the sapheno- 
femoral junction, together with separate divi- 
sion and ligation of its uppermost tributaries 
(1, 3). We believe that this procedure is an 
essential part of treatment for varicosities in 
which incompetency of the main saphenous 
trunk can be demonstrated. It is today the 
most satisfactory method of treatment for 
this group of varicosities. Even following this 
treatment, a high incidence of recurrence of 
the varicosities has been reported by some 
workers. In our experience with more than 
700 cases the incidence of recurrence in this 
group has been exceedingly small. For the 
most part, recurrences in this group can be 
prevented if the many variations in the 
anatomy of the great saphenous vein and its 
tributaries at the fossa ovalis are recognized 
and adequately treated at the time of opera- 
tion. It has been our impression, after careful 
examination both clinically and at the time 
of a second operation, that the recurrences 
which we have seen, both in our own cases 
and in those in which the original treatment 
was performed elsewhere, have been due to 
technical mismanagement of the primary 
operation. 

Unfortunately, no matter what method of 
therapy is used for varicose veins, one cannot 
expect to eliminate entirely the tendency 
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Fig. 1. Normal anatomical relationships of the great 
saphenous vein and its tributaries at the fossa ovalis. 


toward the development of varicosities. Thus, 
varicosities occasionally develop in these pa- 
tients in previously uninvolved veins but, of 
course, these cannot in the true sense of the 
term be called recurrences. The new vari- 
cosities, if the original treatment has been 
adequate, are for the most part of minor con- 
sequence and respond readily to treatment by 
local injection. 


ANATOMICAL CONSIDERATIONS 


Unless the variations in the anatomical 
relationships of the great saphenous vein, its 
tributaries, and the surrounding structures in 
the region of the fossa ovalis are recognized, 
one is likely to overlook some condition which 
may result either in a complete or a partial 
failure of the operation with resulting per- 
sistence or recurrence of an incompetent great 
saphenous system. We have previously de- 
scribed a technique which has made it possible 
for us adequately to expose the incompetent 
great saphenous vein and its various tribu- 
taries. 

Normal anatomical relationships. The great 
saphenous vein ends in the femoral vein at 
the fossa ovalis. Just distal to its junction 
with the femoral vein there are three compara- 
tively constant tributaries, the superficial cir- 
cumflex iliac, the superficial epigastric, and 
the superficial external pudendal veins (Fig. 
1). The superficial circumflex iliac vein 
receives blood from the lower and lateral part 
of the abdominal wall and the proximal and 
lateral parts of the thigh. The superficial epi- 
gastric vein drains the lower and medial part 
of the abdominal wall, and the superficial 
external pudendal vein receives blood from 
the dorsum of the penis and the scrotum in 
the male, and from the labium majus in the 
female. 
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Fig. 2. At left, proper method of ligation of the great 
saphenous vein; at right, recurrence of varicosities by 
shunting of blood through patent tributaries that were not 
ligated. 


It is important to recognize and separately 
divide and ligate these tributaries together 
with division of the great saphenous vein at 
the saphenofemoral junction; otherwise, there 
will be a shunting of the blood through the 
various tributaries until finally there is canali- 
zation of the portion of the divided great 
saphenous vein that lies distal to the site of 
the ligation as is shown in Figure 2. 

In some instances, when these tributaries 
are not divided and ligated separately, varices 
form over the lower part of the abdomen, and 
over the scrotum, labia, and other regions 
that are dependent on the distribution of the 
vein. Frequently recurrence of varicosities 
and canalization of the great saphenous vein 
can be predicted at operation if large patent 
tributaries are found and are not ligated. The 
uppermost tributaries enter the anterior and 
lateral wall of the saphenous vein in the great 
majority of instances. They can always be 
exposed by retracting the surrounding tissues 
upward and by simultaneously making trac- 
tion downward on the proximal stump of the 
divided saphenous vein (3). Exposure can 
be facilitated by stripping away the loose 
areolar tissue on the posterior aspect of vein 
back to the femoral vein. Inasmuch as no 
tributaries are found on the posterior aspect 
of the vein, this can be safely and easily done 
with the index finger. 

Superficial femoral veins. Slightly more dis- 
tally, two tributaries, the lateral and medial 
superficial veins, may be found (Fig. 3). 
Many authors describe these as compara- 
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Fig. 3. Great saphenous vein at fossa ovalis showing 
lateral and medial superficial femoral veins. 


tively constant findings in the surgical ap- 
proach to saphenofemoral junction, but in 
our experience this has not been confirmed. 
In approximately 1o per cent of our cases, 
one or the other or both of these superficial 
femoral veins has been visualized. The lateral 
vein is seen more frequently than the medial, 
and both are seen more frequently than the 
medial alone. If either of these tributaries 
enters the great saphenous vein at a suffi- 
ciently proximal level to be visualized in the 
surgical field described, they frequently are 
incompetent. They may become dilated to 
such a size that the surgeon might easily mis- 
take this dilated vein for the great saphenous 
vein itself and unless adequate dissection is 
carried out this vein might be ligated; thus 
the great saphenous vein might be left un- 
ligated (Fig. 4). We have performed many 
secondary operations on patients for persist- 
ence of incompetency of the great saphenous 
vein following its supposed ligation. Invari- 
ably an incompetent superficial femoral vein 
has been found to have been ligated at the 
primary operation and the saphenous vein 
completely overlooked. 

The lateral vein ascends from the lateral 
side of the knee and courses medially and 
anteriorly over the thigh to enter the great 
saphenous vein as described. The medial vein 
ascends from the posterior aspect of the thigh, 
along its medial side and terminates near the 
fossa ovalis. When these veins are incompe- 
tent, their presence can usually be determined 
by careful examination of the patient’s thigh. 
Varicosities will be seen following the course 
of either the lateral vein, the medial vein, or 
both of them, and in addition an incompetent 
saphenous vein can frequently be demon- 
strated. 
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At operation, the lateral and medial super- 
ficial femoral tributaries can be distinguished 
from the great saphenous vein if adequate 
exposure of the saphenofemoral junction is 
obtained. The saphenous vein lies slightly 
deeper than the superficial veins. It promptly 
curves medially from the femoral vein at an 
angle of approximately 35 to 45 degrees and 
may lie directly on the deep fascia. The 
lateral superficial vein courses anteriorly 
down the middle aspect of the upper part of 
the thigh running almost parallel to the 
femoral vein for a short distance and then it 
curves laterally. It also runs into the sub- 
cutaneous fat and is definitely more super- 
ficial than the saphenous vein. As the super- 
ficial femoral veins are exposed upward, the 
absence of tributaries and the absence of the 
deep pudendal artery should serve to dis- 
tinguish it from the saphenous vein. In some 
cases, these superficial veins are present with- 
out incompetency but if they are not divided 
and ligated separately, incompetency soon 
develops. We have seen a few instances in 
which there was marked demonstrable in- 
competency of the superficial femoral veins 
with but little incompetency of the saphenous 
vein. In any event when a superficial femoral 
vein is found it should be separately divided 
and ligated and if it is dilated a small amount 
of sclerosing solution should be injected. We, 
in our earlier writings, and some other authors 
have called these superficial veins, accessory 
veins. It should be pointed out that they are 
normal tributaries of the great saphenous 
vein, but usually are not encountered at a 
sufficiently high level often enough to be con- 
stantly visualized in the surgical approach to 
the saphenofemoral junction. 

Other recurrences have been demonstrated 
as a result of division and ligation of the great 
saphenous vein at too low a level with per- 
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Fig. 5. Improper ligation of great saphenous vein with 
persistence of incompetent lateral superficial femoral vein. 


sistence of an incompetent lateral superficial 
vein (Fig. 5). When this situation is present, 
rapid canalization of the saphenous system 
and recurrence of the varicosities occur. 

In a few cases, the medial superficial femoral 
vein has been left patent. Inasmuch as this 
vein frequently joins the small saphenous 
vein, recurrence of the varicosities is usually 
rapid. 

Variations in tributaries. Although the 
courses of the three most proximal tributaries 
are comparatively constant, a few variations 
which have proved confusing have been 
encountered. Uncommonly, these uppermost 
tributaries of the great saphenous vein empty 
directly into the lateral superficial femoral 
vein (Fig. 6). In other instances, only one or 
two of these tributaries enter the superficial 
femoral vein, whereas the remaining tribu- 
taries enter the saphenous vein. 

A very uncommon situation is for the 
tributaries to enter the femoral vein directly 
(Fig. 7). When this occurs they either enter 
the femoral vein through the fossa ovalis as 
shown or first they pierce the deep fascia at a 
distance from the fossa ovalis. In the former 
situation the vessels can be ligated without 
more difficulty than usual, but in the latter 
group ligation is usually very difficult. 

External pudendal artery. Occasionally, cer- 
tain variations in the situation of the pudendal 
arteries make high ligation of the saphenous 
vein more complicated than usual and for this 
reason have proved, in a few cases, to be 
secondary factors in recurrence. The deep 
external pudendal artery crosses from the 
femoral artery, in go per cent of cases, across 
the lower border of the fossa ovalis (Fig. 1). 
When present in this situation it is easily 
recognized and acts as an accurate landmark 
of the saphenofemoral junction. As a rule 
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Fig. 6. Uppermost tributaries of great saphenous vein 
emptying into lateral superficial femoral vein. 


this deep artery is seen posterior to the 
saphenous vein, but in 10 per cent of cases it 
crosses anterior to the saphenous vein. When 
this latter relationship exists the artery is usu- 
ally found a short distance below the various 
tributaries and it may hold down the saphe- 
nous vein so that the saphenofemoral junc- 
tion cannot be exposed without first dividing 
the artery. Occasionally, the deep pudendal 
artery passes beneath the lateral superficial 
vein and anterior to the great saphenous vein, 
as shown in Figure 6. As a rule the super- 
ficial pudendal artery is not visualized, but 
it may be seen when the superficial epigastric 
vein is exposed. Care must be taken to pre- 
vent unrecognized injury to either of these 
vessels at operation because annoying hemor- 
rhage may result. When the deep pudendal 
artery is in its usual position it may prove to 
be a useful adjunct in confirming the upper 
limits of the saphenous vein, but its variations 
from the normal must be recognized or one 
will be more likely to overlook proper ligation, 
and in some cases, entire ligation of the great 
saphenous vein. 

Failure to excise segment of vein. It has been 
our observation that following simple ligation 
of the saphenous vein with subsequent injec- 
tion, recurrence of the varicosities subse- 
quently develops. In some cases we have 
found the saphenous vein ligated but without 
a segment excised. In these instances, recanal- 
ization of the great saphenous vein has taken 
place rapidly. At operation, this was found 
to be due to re-establishment of a channel 
directly through the ligated portion of the 
vein. As has been pointed out, when approxi- 
mately 2 inches (5 cm.) of vein have been 
excised, but with the tributaries left intact, 
the recurrence has been due to shunting of 
the blood through the various tributaries. 
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Fig. 7. Uppermost tributaries of great saphenous vein 
emptying directly into femoral vein. 


Recurrence following stripping and excision. 
What has been said herein about recurrences 
following combined division and ligation of 
the great saphenous vein, can be said to a 
greater degree about the procedure of strip- 
ping and segmental excision. This procedure 
frequently brought about encouraging early 
results but was invariably followed by recur- 
rences. These were largely due to a shunting 
of the blood from the various tributaries 
(Fig. 8). If the stripping had begun at the 
saphenofemoral junction and if attention had 
been paid to the various tributaries of the 
saphenous vein, the permanency of the results 
would undoubtedly have been much greater. 
We have operated on several patients who 
previously had had the stripping operation 
performed and who come to us because of a 
recurrence of their varicosities. In all of these 
cases it has been possible to demonstrate the 
presence of large incompetent great saphenous 
stumps with communication between a long 
proximal stump and the lower segment by 
means of new channels formed from the vari- 
ous tributaries. 

As a result of re-examination of, and opera- 
tion on, a group of patients who had a recur- 
rence of varicosities following operative treat- 
ment of the great saphenous vein, both by us 
and by others, we feel that the vast majority 
of recurrences in this group has been due 
either directly or indirectly to some technical 
difficulty encountered at the initial operation. 
We have pointed out some of the more com- 
mon variations in the anatomical relationships 
of the great saphenous vein at the fossa ovalis 
which in our experience have proved confusing 
and in some instances have served as a cause 
of recurrences. The majority of recurrences 
has been due to the failure to ligate the 
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Fig. 8. Method of recurrence of collateral venous circu- 
lation following stripping and excision of segment of great 
saphenous vein. 


saphenous vein at the saphenofemoral junc- 
tion and to divide and to ligate the various 
tributaries separately. Frequently, persist- 
ence of an incompetent saphenous vein has 
been demonstrated when the lateral super- 
ficial femoral vein has unwittingly been 
ligated for the saphenous vein. In other in- 
stances, failure to divide and to ligate the 
superficial femoral veins or to excise a seg- 
ment of the saphenous vein have been factors 
in recurrences. Inasmuch as one dislikes to 
dismiss a patient as cured when a recurrence 
is inevitable, careful examination should be 
made before dismissal. 

In many cases if a basic understanding of 
these variations in anatomical relationships 
already considered is recognized, a recur- 
rence of the varicosities can be prevented or 
predicted. For this reason a reiteration and 
consideration of some of the methods em- 
ployed in predicting recurrences and of the 
treatment which is employed in these cases 
seem apropos. 


METHOD OF PREDICTING AND TREATMENT 
OF RECURRENCE 


The presentations in this paper again 
emphasize the importance of a carefully de- 
tailed examination. This is true in all phases 
of medicine, varicose veins being no excep- 
tion. The presence of an incompetent great 
saphenous system cannot be determined satis- 
factorily in any case unless the first three 
cardinal principles of a physical examination 
are employed, namely, inspection, palpation, 
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and percussion (2). The great saphenous vein 
is only one portion of the great saphenous 
system: thus, the examination for varicosities 
is not complete without a thorough investiga- 
tion of its tributaries, particularly those that 
arise in the region of the fossa ovalis. If 
varices appear on the thigh other than along 
the usual course of the great saphenous vein, 
we immediately suspect that one or more of 
the tributaries entering the great saphenous 
vein is also incompetent. If they are situated 
on the anterior lateral aspect of the thigh, an 
incompetent lateral superficial femoral vein 
has probably broken down; if on the medial 
or posterior aspect of the thigh, the medial 
superficial femoral vein has probably been 
affected. By determining before operation 
whether or not one or both of these two rather 
commonly involved tributaries are incom- 
petent, one can predict with sufficient accu- 
racy what anatomical relationship exists be- 
tween the great saphenous vein and its tribu- 
taries: frequently, this materially simplifies 
the dissection at time of operation, if a diffi- 
cult dissection should be encountered. 

The affected extremity is examined in its 
entirety daily, following the ligation and 
division of the great saphenous vein and the 
injection of a sclerosing agent into the great 
saphenous vein and its tributaries. We note 
the veins involved and the extent of the reac- 
tion produced by the sclerosing fluid intro- 
duced. The extent of the thrombosis that has 
occurred is proportional to the pinkish-red 
region of perivenitis. When palpated this 
region is tender and, if thrombosis has oc- 
curred, a definite cord-like structure can be 
felt. If this reaction does not extend through- 
out the entire incompetent system, as it in- 
frequently does, further injections of scleros- 
ing solution must be administered to com- 
plete the thrombosis of the remaining patent 
varicosities. Those patent varicosities that 
remain following the initial surgical procedure 
are less tense on palpation and are easily 
obliterated by small amounts of sclerosing 
solution. If suprapubic or labial veins were 
distended prior to their interruption at opera- 
tion, it will be observed frequently that they 
decrease materially in size and often become 
thrombosed even without the introduction of 


a sclerosing solution. Most dramatically por- 
traying the elimination of venous stasis, how- 
ever, are those patients who have such com- 
plications of stasis as dermatitis or ulcer. 
Most patients who have complications of 
stasis have associated incompetent great 
saphenous systems. At the Mayo Clinic 
marked improvement of these lesions has im- 
mediately followed adequate treatment of the 
offending veins as described. 

On the other hand if little or no perivenitis 
is visible along the course of the supposedly 
treated varicosities or if the vein has a tense 
doughy consistency on palpation, and com- 
plications of stasis do not heal as rapidly as 
expected, the possibility that the surgical pro- 
cedure instituted may not have been ade- 
quate must be considered. This early infor- 
mation will no doubt be substantiated by the 
difficulty in obliteration of other patent vari- 
cosities and the large amounts of solution 
necessary to produce a firm thrombus in the 
main channels of the great saphenous system. 
Occasionally, even though an adequate sur- 
gical procedure has been carried out, there is 
a certain small group of patients that remains 
resistant to obliterative therapy. These in- 
dividuals ultimately should derive the desired 
benefits although the effort and the time 
necessary to accomplish a good result are 
definitely longer. 

Two instances in which inadequate oblitera- 
tive therapy may persist even though the 
proper surgical technique has been employed 
are: (1) congenital arteriovenous fistula and 
(2) marked diffuse varicosities associated with 
pregnancy. In either instance, an inadequate 
result is not immediately evident because usu- 
ally a few weeks are required for the pre- 
viously treated varicosities to recanalize; par- 
ticularly is this true in cases of congenital 
arteriovenous fistula. A few illustrative 
reports of cases are of interest. 


REPORT OF CASES 


CasE 1. (Simple ligation). Only temporary bene- 
fit was obtained from previous ligation. Varicosities 
reappeared within a month accompanied by com- 
plaints similar to the initial ones. At the time of the 
second ligation of the great saphenous vein, an an- 
nular constriction 1 inch (2.5 cm.) distal to the 
saphenofemoral junction was observed. This was the 
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only evidence to show that the great saphenous vein 
had been ligated. Apparently, although the vein 
had been ligated, it had not been divided, thus 
allowing rapid recanalization of the system. 

CasE 2. (Tributaries providing detours). Ap- 
proximately 6 months following the original ligation, 
varicosities reappeared throughout the lower ex- 
tremity. It was not until more than a year had 
passed that symptoms referable to these varicosi- 
ties, such as dull aching pain, tenderness, and heavi- 
ness, reappeared. On examination the great saphe- 
nous vein was found to be incompetent, and another 
operation was recommended. Exposure through the 
old incision revealed an incompetent great saphe- 
nous vein although it had been previously ligated 
and divided. It was found, on further dissection, 
that the superficial circumflex iliac and superficial 
epigastric veins were patent and had produced a 
communication between the proximal 2 inch stump 
of the great saphenous vein, and its distal portion: 
this allowed complete recanalization. 

CasE 3. (Complicating incompetent bilateral 
superficial lateral femoral veins). Eighteen months 
prior to registering at the clinic, this patient under- 
went bilateral ligation for incompetent greater 
saphenous veins. Following this operative procedure 
the bilateral ulcerations of the lower portions of the 
legs improved for a few weeks and then gradually 
became somewhat worse than formerly. This was 
associated with considerable pain, dull aching, heavi- 
ness and swelling of the legs. Examination at the 
clinic revealed what appeared to be incompetent 
greater saphenous systems, bilaterally. By careful 
dissection, at operation, we were able to demonstrate 
that on the left side, the lateral superficial femoral 
vein previously had been ligated and divided, and 
that apparently the incompetent saphenous vein 
was overlooked. On the right side the reverse was 
true; the incompetent superficial femoral vein had 
been overlooked in this instance. Following religa- 
tion bilaterally, the complications of stasis healed 
rapidly. 

CasE 4. (Multiple ligations and _ strippings). 
Fourteen years previously, the patient underwent 
multiple ligations and strippings throughout both 
lower extremities with fair results for a number of 
years. Gradually the varicosities have returned; the 
patient stated that they are much worse now than 
prior to the operative procedure, years ago. 

Examination revealed incompetent veins bi- 
laterally which did not seem to follow the usual 
course of any of the tributaries of the great saphe- 
nous system, as they were diffusely scattered 
throughout the whole of the medial aspect of the 
thighs. Bilateral ligations were performed and 
revealed incompetent proximal saphenous stumps 
bilaterally, with the usual tributaries. They had 
apparently enlarged and extended, forming an in- 
competent collateral circulation with the veins distal 
to them, substituting for the previously excised 
veins on both sides. A satisfactory result was ob- 
tained following numerous local injections of a 


sclerosing solution into the remaining diffusely scat- 
tered varicosities. 

In such cases as the aforementioned, opera- 
tion is definitely indicated. This is followed 
by local injections until the obliterative ther- 
apy is complete. As yet, no patient returning 
for observations following a second operation 
has had further complaints referable to vari- 
cosities. Frequently, it has been difficult in 
these cases to demonstrate any evidence of 
the previous existing varicosities. 

We do not mean to imply that all indi- 
viduals who present patent varicosities fol- 
lowing previous operative procedures require 
further operation, even though some varices 
have reappeared. We have observed patients 
who have had a satisfactory obliteration of 
the great saphenous vein itself but have pre- 
sented subsequent patent varicosities else- 
where on the extremity. Either by canaliza- 
tion of the previously obliterated varicosities 
or by the apparent development of new chan- 
nels. Generally, these varices will respond 
readily to local therapy. This group of pa- 
tients, however, is repeatedly observed for the 
development of further varices. 

It is important in all cases in which recur- 
rent varicosities develop, to consider the possi- 
bility of either partial persistence or canaliza- 
tion of the saphenous system. If such can be 
demonstrated, the necessity of another opera- 
tion must be considered. 


SUMMARY 


A knowledge of the anatomical relationships 
of the venous system of the lower extremities 
is a prerequisite to an understanding of proper 
treatment for varicose veins. The continuity 
of the veins of the lower extremity with those 
of the abdomen explains canalization of a 
thrombosed vein or dilatation of collateral 
vessels that act as shunts around the site of 
ligation of the saphenofemoral junction. 
Through these shunts, hydrostatic pressure 
augmented by spasmodically variable intra- 
abdominal pressure is brought to bear on the 
veins distal to the site of ligation. It is, there- 
fore, necessary to divide and to ligate, at the 
proper site, not only the great saphenous vein 
but also its tributaries, separately. However, 
the relationship of these tributaries to the 
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parent vein is not always constant. There- 
fore, a sufficiently wide exposure of the region 
near the fossa ovalis is necessary for their 
proper identification. Even then, unless care 
is exercised, a dilated superficial femoral vein 
may be mistaken for the great saphenous vein. 
The failure to excise a segment of vein may 
lead to recurrence of varicosities owing to 
canalization. The injection of a sclerosing 
solution, at the time of operation, into the 
portions of divided veins distal to the site of 
ligation is of definite advantage. 

A carefully detailed examination, including 
inspection, palpation, and percussion, cannot 
be stressed too greatly as both a pre-operative 
and postoperative procedure. It is as impor- 
tant to know after operation whether or not 


the veins are properly thrombosed as to know 
before operation the condition of the veins 
and the treatment indicated. If, after opera- 
tion, certain portions of veins are found not 
sufficiently affected by thrombosis, local 
obliterative therapy should be performed be- 
fore the patient is dismissed from the physi- 
cian’s care. 
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STUDIES IN MALIGNANT TESTIS TUMORS 


III.—Incidence and Nature of Tumors in Ectopic Testes 


JUDSON B. GILBERT, M.D., F.A.C.S., Schenectady, New York 
JAMES B. HAMILTON, New Haven, Connecticut 


HE incidence of cancer in ectopic 

testes has been greatly underesti- 

mated, due mainly to the lack of 

consideration given to many cases 
reported in the literature. The two most re- 
cent reviews of testicular tumors listed the 
occurrence of 156 and 160 cases, respectively 
(29, 23). The present report is based upon a 
survey of over 7,000 case records of testicular 
malignancy and is an attempt to define the 
relationship of ectopy to testicular cancer. 
The importance of such a correlation has long 
been recognized by general surgeons, urolo- 
gists, pediatricians, and others called upon to 
treat cryptorchidism. The rapidity of metas- 
tasis and the admittedly fatal outcome of un- 
treated testicular tumors attach significance 
to the condition and necessitate prompt and 
adequate treatment. Such treatment requires 
knowledge of the carcinogenic potentialities 
of the ectopic testicle. It was deemed worth- 
while, therefore, to analyze the total collected 
cases of malignancy in ectopic testicles with 
regard to (a) incidence, (b) description and 
natural history, and (c) the management of 
the patient with an undescended testis from 
the standpoint of potential carcinogenesis in 
the organ." 


INCIDENCE 


Tumors of the testis. Records of various 
large hospitals show that tumors of the testis 
tabulated by these institutions constitute 
from 0.06 to 2 per cent of all cases of cancer 
in males. Probably some of these figures are 
somewhat high due to the concentration of 
such patients in specialized hospitals. 

A more uniform estimation of the incidence 
is obtained from reports of the United States 


From the Department of Anatomy, Yale University School of 
Medicine. 
_ 1A complete bibliography of studies of cancer of ectopic testes 
is appended in a forthcoming monograph. 


Bureau of Census. Over a period of 7 years, 
2,071 deaths resulting from malignancy of the 
testis constituted 0.3-++ per 100,000 deaths 
and 0.64 per cent of the total number of males 
dying of cancer. 

The figures provide only a rough index of 
incidence, since it is obvious that figures cal- 
culated as a percentage of the total number 
of deaths from cancer are liable to fluctuation 
with any change in the early recognition and 
treatment of either cancer in general, or testis 
tumors in particular. Perhaps a better esti- 
mation of the incidence of testis cancer than 
that in terms of the number of patients who 
die from this tumor—as compared with the 
number who die from all other types of cancer 
—is to be obtained from the fact that in the 
United States in 1930 there were 62,137,080 
males and 270 recorded deaths from testicular 
tumors. If the average duration of life in the 
patient with a testicular tumor be assumed to 
be 3 years, for the purpose of providing a 
rough index, approximately 810 males were so 
affected, an incidence of 0.0013 per cent of 
living males. 

Cryptorchidism. The incidence of testicular 
ectopy in various hospitals varies from 0.3 in 
Buenos Aires (Arce) to 4.7 at Memorial Hos- 
pital (Coley), but hospital figures do not pro- 
vide a true index of the incidence of cryptor- 
chidism. There is a tendency toward a pre- 
ponderance of certain types of patients on 
surgical or urological services. Inguinal hernia, 
for example, is commonly associated with 
cryptorchidism. Conversely, many cases of 
unilateral ectopy, especially those in which 
the patient is fertile, may escape attention 
unless accompanied by concomitants such as 
hernia. 

Army records afford data that are numer- 
ically greater, more inclusive and representa- 
tive, although even these figures are not en- 
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TABLE I.—COMPARISON OF TUMOR INCIDENCE AND ECTOPY 


Before a higher percentage of malignancy is assigned to any particular site of ectopy, the tumor incidence in any 
ectopic area must be compared with the incidence of ectopy in that area. Viewed in this manner the larger number of 


inguinal than abdominal tumors is related to the greater number of inguinal ectopies. 








Malignancy in ectopic testicles 


Testicular ectopy 


Malignancy in relation to the relative 
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tirely free from criticism. Some of the men 
may have had previous orchidopexy or hernia 
repair and so be listed at the time of recruiting 
as without cryptorchidism. The figures given 
for the men drafted in the United States Army 
include anorchidism, monorchidism, and crypt- 
orchidism. It is reasonable to assume that 
under the term anorchidism there has been 
included a small number of men who never 
had ectopy, but instead a congenital absence 
of a testicle, or possibly orchidectomy follow- 
ing surgical repair of hydrocele, hematocele, 
torsion of the cord, hernia, or various other 
conditions. Since methods were not employed 
to differentiate pseudocryptorchidism ade- 
quately from true cryptorchidism, cases of 
spastic retraction of the testicle may also have 
been included; but as pseudocryptorchidism 
is chiefly of prepubertal occurrence and tends 
to disappear after puberty, the degree of con- 
fusion of spastic retraction with true retention 
need hardly be considered as a major source 
of error. By and large, the percentage of 0.23 
is probably essentially correct, as it is the 
average incidence in almost ten million adult 
males of service age in America, France, Eng- 
land, Scotland, and Austria. 

Testis tumors associated with cry ptorchidism. 
Of over 7,000 recorded cases with cancer of 
the testis, 840 were found associated with 
ectopy’. The incidence of ectopy in this tumor 
series is approximately 11 per cent. Thus, 
more than one of every 10 men reported to 
have testicular cancer also had cryptorchidism 
—an incidence far above that of cryptor- 
chidism in the adult male population, as is 
obvious from the fact that about 0.23 per 
cent of adult males exhibit cryptorchidism. 


1One hundred and thirty-nine cumulative and sibly duplicating 
cases were not included because of lack of detailed data. 


ECTOPY AND MALIGNANCY 

Definite association of malignancy with 
eclopy. That 11 per cent of all testicular tu- 
mors occur in the 0.23 per cent of males who 
are cryptorchid proves that neoplastic growth 
is found far more commonly in the ectopic 
than in the scrotal testis, about 48 times more 
often than expected from chance association. 

Of patients with unilateral cryptorchidism 
and one testis tumor, 96.8 per cent had the 
tumor in the undescended testicle (Fig. 1). 
Thus in an overwhelming number of the uni- 
laterally cryptorchid men, the tumor was in 
the retained testicle. 

Reports of 2 patients with cancer of a 
supernumerary testis but not of the normally 
descended scrotal testes of either patient sug- 
gest again that the congenitally ectopic testis 
may have an associated malignant poten- 
tiality greater than the normally placed testis. 

Of the 69 men with bilateral cryptorchidism 
and cancer of the testis, the tumors were bi- 
lateral in 24.6 per cent (Fig. 2), whereas of 
approximately 6,200-+ cases in which tumors 
occurred in scrotal testes, 0.7 per cent were 
bilateral. Therefore in the cryptorchid patient 
with one testis tumor, the possibility that 
another ectopic testis may also prove to be 
tumorous is great, being one chance in four, 
whereas the likelihood of involvement of the 
other scrotal testis when one scrotal testis is 
malignant is less than one in a hundred. Thus, 
although no particular type of tumor seems 
to so predispose (Table IV), the tumor poten- 
tiality of the second ectopic testis is extremely 
high, about 32 times that of the second testicle 
of males without ectopy. But even in patients 
without ectopy who have one testis tumor, 
the tumor incidence of the second scrotal testis 
is far above that of the general adult male 
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population, 1.0 per cent compared to 0.0013 
ber ¢ | per cent. The inference is obvious that in the 
management of the patient with a single testis 
tumor, the other testis is a matter of grave 
, concern, pronouncedly so, if the patient has 
bilateral ectopy. Management of the bilater- 
— ally cryptorchid patient who has one testis 
tumor is somewhat parallel to the dilemma 
page resented by unila i ' 
7 P y teral ovarian and mammary Fig. 1. Of 744 unilaterally cryptorchid patients with 
cancer. ' — , cancer of one testis, the tumor was in the undescended 
Ectopic position not necessarily the cause of testis in 721 cases, or 96.8 per cent. 
; malignancy. The high correlation between 
with malignancy and testicular ectopy should not guinal ectopy. Thus there is no indication 
tu- | lead to the unproved assumption that the that either the abdomen or the inguen is a 
who | position of the testicle is, ipso facto, the factor more favorable site for the early appearance 
wth | responsible for malignancy. The potentially of cancer. 
opic malignant nature of the ectopic testicle is no It may be misleading to compare too closely 
nore proof that ectopy is carcinogenic or that the the average age of the patient at which cancer 
lon. | cancer is the result of any ectopic residence. was recognized in scrotal as opposed to ectopic 
lism Tumors in normally descended scrotal testicles, since ready access and opportunity 
the testicles have occurred in 23 men whose other for continued observation of the scrotal tes- 
1). testicle was undescended but did not undergo _ ticles may be expected to result in somewhat 
uni- malignant change. This illustrates the caution earlier recognition. Yet this does not fully 
Sin that must be observed in drawing any con- account for the much earlier average age at 
clusion that the cryptorchid site per se is the diagnosis of tumors in scrotal testes. It is 
f a cause of tumor formation. hardly probable that tumors have appeared 
ally There is no evidence that any particular in the ectopic testicle as early as in the scrotal 
sug- site of ectopy or even a condition of ectopy testicles yet exist unrecognized and not be 
‘Sts hastens carcinogenesis; the average age at lethal for 3 more years. Explanation of the 
ten- which testicular malignancy is observed and 3 years’ difference in time of diagnosis might 
sts. the relative incidence at various ages (Fig. 3) be (a) that an ectopic position delays the ap- 
= are almost identical in abdominal and in in- pearance of the tumor or (b) that a particular 
l- 
; of 
1Ors 
rere 
ent 
hat 
be 
ur, 
the 
s is 
LUS, Fig. 2. In men with testicular cancer, both testes were involved (each tumor pre- 
ms sumably primary) in 13 (30.2 per cent) of 43 men with bilateral abdominal cryptor- 
ied chidism, in 4 (15.4 per cent) of 26 men with inguinal cryptorchidism. Cancer of both 
en- testes was noted in 60 (0.7 per cent) of 6,200 men who had scrotal testes and testicular 
ely cancer. Figure 2 shows that the likelihood of tumorigenesis in the second testis in 
icle the patient with testicular cancer is extremely high, especially in men with bilateral 
inguinal and abdominal cryptorchidism. In the man with scrotal testes the 0.7 per 
nts cent incidence of cancer in the remaining testis is some 770 times the likelihood of 
or, cancer occurring in either testis of the normal male. The potential carcinogenic tend- 
stis ency of the second testis in a man with cancer of one testis is probably still greater 
BUS than represented in these data, for in almost all of the reported cases patients died 
ale from metastatic growths before an appreciable interval of time was allowed for can- 
cer to appear in the second testis. 
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TABLE III.—METASTATIC DISTRIBUTION 
Determined at autopsy in patients with various types of cancer in abdominal as contrasted to inguinal testes. 







































































| Metastases 
| cpg | Num- To retro- To other . 
Type of | Site er Occur- perito- To lungs To liver | abdominal To media- To cord To other None 
of rence stinum organs 
tumor | autop- neum organs 
ectopy|".: 
sies 
=| Per Per 1,| Per 1,| Per s.| Per I Per | x,,| Per | wy | Per 1,| Per 
No. cent No. cent No. cent No. cent No. cent No. cent No. cent wes cent No. cent 
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cell type is encouraged by scrotal residence. 
The former explanation receives support from 
the available data, but the latter viewpoint is 
discussed further under the section dealing 
with pathology. 

The point to be emphasized is that carcino- 
genesis does not seem to be hastened in ectopic 
testicles, a fact which suggests strongly that a 
tumor appears in its own inherent manner 
irrespective of its site. This is apparently so, 
unless involved assumptions be made such as 
the following: (1) that ectopy by increasing the 
incidence of cancer above that found in scrotal 
testes introduces cases which have a later 
age of onset, or (2) that ectopy exerts a slow 
but persistent influence that causes a delay 
yet nevertheless increases the occurrence of 
cancer. 

Finally, the tendency toward testis cancer 
may be better correlated with congenital con- 


ditions than with residence in ectopy. The 
number of congenital abnormalities in pa- 
tients with testis tumors is large. Ectopy per 
se is congenital. The incidence of congenital 
and potential hernia is very high (compare with 
the section applying to hernias), and pseudo- 
hermaphroditism was reported in 11 per cent 
of the 345 patients with malignant abdominal 
ectopies. 

Differential incidence of tumors in various 
sites of ectopy. Restrictions must be observed 
in selection of the data. For an analysis of the 
relative incidence of non-cancerous ectopy in 
different sites, data should be secured that 
refers to only true cryptorchidism and ex- 
cludes intermittently retracted testicles. The 
latter do not belong in the same category with 
the permanently ectopic organ, for the spas- 
tically retained testis resides in the scrotum 
from time to time, and may become perma- 


TABLE IV.—NO PARTICULAR TYPE FAVORS BILATERAL OCCURRENCE OF TUMORS 






































Teratoid 
P Malignant testis Miscellaneous testis 
. Unicellular tumors tumors 
Bilateral tumors Teratomas Chorion- Total 
epitheli- 

Number | Per cent Number | Per cent — Number | Per cent Number | Per cent 
Both ectopic 13 56.5 5 21.7 ° 2 8.7 3 13. 23 
Both scrotal 67 57-3 21 17.9 ° 9 7.7 20 17.1 117 
One ectopic, one scrotal 2 66.7 I 33-3 ° ° ° 3 
No data available I 20. ° ° 4 80. ° 5 
. Total 83 56.1 27 18.2 ° 15 10.1 23 15.5 148 
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Fig. 3. No one ectopic site or ectopy per se seems to 
hasten tumorigenesis. Instead, tumors in ectopic testes 
are recognized at a later date (age of the patient listed in 
the abscissas in 5 year groupings) than in scrotal testes. 
The graph is based upon data of 562 men with cancer in 
cryptorchid testes (247 abdominal, 315 inguinal), 650 men 
with cancer in scrotal testes. Black areas, abdomen; cross 
hatch, scrotum; diagonal lines, inguen. 


nently scrotal at about puberty. Unless 
careful and adequate precautions are ob- 
served in diagnosis, spastic retraction may be 
mistaken for cryptorchidism. For example, 
of 16 cases referred to one of the authors by 
pediatricians, urologists, and others familiar 
with this condition in children, 10 were in- 
stances of false cryptorchidism (21). The liter- 
ature contains many reports of endocrine 
“cures”’ of cryptorchidism which were ob- 
tained in from a few hours to 3 days. If testis 
descent be assumed to necessitate lengthening 
of one or more structures of the spermatic 
cord, the imagination would be severely 
taxed to comprehend its amazing rapidity. 
This growth of some inches would have to be 
accomplished with a rapidity that puts to 
shame the most malignant of tumors. 
Obviously, then, when data pertaining to 
the incidence of various types of ectopy are 
gathered from the statements of scores of men 
working independently, there is the liability 
of inclusion of false cryptorchidism, a possi- 
bility enhanced by the fact that the majority 
of the cases reported are prepubertal and 
thus of an age at which spastic retraction is 





common. We feel that the figures given by 
many authors for the incidence of inguinal 
cryptorchidism are probably much too large 
and further that testes that are not palpable 
should not be classified as abdominal as they 
may be absent, in some abnormal place like 
the thigh, or in the case of small testes even 
overlooked. The data of ectopy to be dis- 
cussed were collected from surgical cases only, 
which by allowing an opportunity for locating 
the testicle exactly, may be less liable to in- 
clusion of spastic retention. As far as per- 
mitted by the written records, each individual 
case was read critically and discarded if the 
testes were pubic, high scrotal, occasionally 
retracted, not located, or described equivo- 
cally. Thus the figures are seldom those given 
by the authors (Table I). 

The data pertaining to testis cancer are 
preponderantly of postpubertal males and 
consequently less subject to confusion with 
false ectopy than those of non-cancerous 
cryptorchidism. 

Analysis. Inasmuch as ectopy per se has 
not been proved to be causative of malig- 
nancy, it is illogical to expect that any par- 
ticular site of ectopy promotes carcinogenesis. 
Since ectopy is associated with malignancy, 
however, the various sites of ectopic malig- 
nancy were examined for any possible differ- 
ential incidence. Such reckoning must be 
made not from the average incidence of cancer 
in different sites but with reference to the 
percentage incidence of testicular ectopy in 
the different sites. Obviously if ectopy is 
more common in the inguen than in the ab- 
domen, there would be greater opportunity 
for inguinal than for abdominal tumors. 

Inguen versus abdomen. The significance of 
the site of the malignant cryptorchid testis 
may be judged wrongly from a superficial 
appraisal of 490 tumors in the inguen, 345 
in the abdomen (Table I). Although tumors 
are more common in inguinal than in ab- 
dominal testes, it would be an erroneous con- 
clusion to state on this basis alone that in- 
guinal more than abdominal cryptorchidism 
is predisposed to malignancy. In fact, when 
the incidence of testicular tumors in the ab- 
domen and inguen is compared with the 
incidence of ectopic testicles in these locations 
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Fig. 4. The incidence of cancer in ectopic testes is directly related to the frequency 
of cryptorchidism. Thus, the common occurrence of a bilateral condition in ectopy 
(290 of 12,885 cases; 22.6 per cent) is reflected in that cancer of both testes is more 
common in cryptorchid men (79 of 801 cases; 9.9 per cent) than in those with scrotal 
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(60 of 6,200 cases; 1.0 per cent) testes. 


(Table I), it appears that there is a relatively 
higher incidence of cancer in testes retained 
in the abdomen than in the inguen. It is 
necessary to regard with skepticism, however, 
some of the data upon which is based the fre- 
quency of abdominal versus inguinal sites in 
non-malignant cryptorchidism. Even among 
surgical cases faulty diagnosis may result in 
the inclusion of cases of spastic retraction of 
the testicle, in which the testis is usually with- 
drawn not to the abdomen but only to the 
inguen or puboscrotal region. The data of 
ectopy would be more reliable if special pre- 
cautions were taken in diagnosis (21), or if it 
were possible to include only males past pu- 
berty. Even so there might be appreciable 
errors if, for example, operative inspection is 
more frequent in inguinal than in abdominal 
ectopy, because, perhaps, of a differential in- 
cidence of hernia. 

Even the hand-picked data in Table I 
reveal chiefly a lack of reliability concerning 
the incidence of abdominal cryptorchidism. 
The shortcomings of this data must be kept 
strictly in mind during any attempt to theo- 


rize that the temperature of the abdomen or 
traumatic exposure in the inguen would be 
more conducive to carcinogenesis. 

Unilateral versus bilateral. Unilateral malig- 
nancies form go.1 per cent of all cases of can- 
cer in ectopic testicles, unilateral cryptor- 
chidism approximately 77.4 per cent of all 
ectopies (Fig. 4). Bilateral malignancies con- 
stitute 9.9 per cent of all ectopic testicular 
tumors, bilateral ectopies 22.6 per cent of all 
ectopies. Figure 4 shows in convincing fashion 
that the high incidence of double primary 
cancer in ectopic testes is related to the high 
incidence of bilateral ectopy. 

Right versus left sides. Inguinal. The right 
testis is more frequently the site of cancer 
than the left. But in non-malignant inguinal 
cryptorchidism the right side is similarly more 
frequently involved than the left side (Fig. 5). 
The higher incidence of right inguinal malig- 
nancy is to be correlated simply with a greater 
proportion of right inguinal ectopy. The data 
regarding the incidence of right and left sides 
in abdominal ectopy are scarcely extensive 
enough to permit analysis. 


typ USIP 


Fig. 5. Malignancy in the ectopic testis is more frequent on the right than on the 
left side (157 right, 114 left), apparently correlated with the greater frequency of ectopy 
on the right side (402 right, 297 left). Indirect inguinal hernia which is also associated 
with cryptorchidism is similarly more frequent on the right side. 
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Fig. 6. The occurrence of testicular tumors is in the 
period of reproductive activity. There appear to be two 
peaks in the incidence of the tumors, a minor one shortly 
after birth that may stem from congenital or prenatal con- 
ditions, and a major increase in incidence that coincides 
with sexual maturity. The greatest incidence is found in 
men of 35 to 39 years. 


CORRELATION BETWEEN TESTIS TUMORS AND 
REPRODUCTIVE ACTIVITY 


There appear to be two periods of life when 
the occurrence of testis tumors is accentuated 
(Fig. 6). The first is shortly after birth and 
may represent either a congenital condition or 
one that possibly results from the high titers 
of hormone substances that are known to 
cause development of the testes and the se- 
cretion of androgenic material in the newborn. 
Then follows the period from 5 to 14 years 
inclusive which is one of very limited tumor 
production. During puberty and adult life 
there is a rapidly mounting increase in the 
incidence of testis cancer that reaches a peak 
from the thirty-fifth to the thirty-ninth year. 
After the sixtieth year the incidence becomes 
low. 

The true picture is obtained by comparison 
of the incidence of testis cancer at various 
ages with the number of living males in these 
age groups. Part of the data in Figure 6 has 
been taken from statistics compiled by the 
United States Bureau of Census. An average 
is taken of reports from 1850 to 1930 to cover 
roughly the years during which most of the 


cases of testis tumors were reported. It is 
realized that the cases of testis cancer are 
from the world in general and that the per- 
centage of males in various age groups living 
in the United States is different from that of 
the world population. Nevertheless, certain 
conclusions from the assembled data are in- 
escapable. Not until the twentieth to twenty- 
fourth year age group is the percentage inci- 
dence of cancer in excess of the percentage of 
normal adult males in the age grouping. From 
this period on the percentage incidence of 
testis cancer remains materially higher than 
chance expectation until after the age group 
of fifty-fifth to fifty-ninth years. From the 
twenty-fifth to the fifty-ninth year groupings 
inclusive, the percentage incidence of testis 
cancer is about double, and during the thirty- 
fifth to thirty-ninth years almost triple, that 
expected by chance visitation in living males. 
After the sixtieth year period the percentage 
incidence of cancer is lower than the percent- 
age of males living at this age. If assumptions 
could be made that testis cancer were noted 
and reported as efficiently in old as in young 
men and if the percentage of men living to an 
old age were as great :n the United States as 
in the general world population, the sugges- 
tion would be that testis cancer is relatively 
less frequent after 60 years of age. 

This correlation of tumor production with 
the period of hormone stimulation of the 
testis is in agreement with animal experimen- 
tation. Michalowsky reported that injection 
of the fowl testis with zinc chloride had a 
carcinogenic effect only in the spring when 
the gonads undergo marked development. 
Bagg, utilizing the same methods, obtained 
results on the basis of which he suggested that 
an alkaline extract of anterior pituitary gland 
of the sheep may augment carcinogenesis in 
the testis injected with zinc chloride. Further 
confirmation of Michalowsky’s studies is 
given by Anissimova, and by Falin and 
Gromzewa. 

It is of further interest to note that the 
period of from 35 to 39 years of age is the one 
in which men seem to show the greatest effects 
from castration, a fact which may perhaps be 
indirectly concerned with the high titer of 
gonadotropic substance produced during these 
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years and possibly in some fashion with the 
great incidence of testis tumors in men at 
this age. 

Curiously the highest incidence of testis 
cancer occurs at the time of greatest hormone 
production, whereas the highest incidence of 
cancer in the accessory reproductive organs, 
in contrast to that of the gonads, is during the 
years of declining gonad function. Continua- 
tion of this line of thought is engaging but 
beyond the scope of this paper. 


OTHER CONGENITAL DEFECTS AND TESTIS 
TUMORS 


Hernia. No attempt is made to study the 
significance of any correlation between in- 
guinal hernia and malignancy of ectopic tes- 
ticles. The data regarding frequency of hernia 
accompanying even non-malignant cryptor- 
chidism is as variable as the individual in- 
vestigator. Surgeons report an _ incidence 
many times greater than the general practi- 
tioner, in part because of the type of patients 
referred to them, and in part because of oppor- 
tunities during operative inspection for the 
detection of small potential hernias. Of re- 
ported cases of ectopic malignancy an accom- 
panying hernia was described in 9.6 per cent. 
The practical points to be considered are that 
ectopy is commonly accompanied by actual 
or potential hernia, that surgical transfer of 
the ectopic testicle permits inspection and 
repair of this condition, placement of the 
testicle in the scrotum, and a better oppor- 
tunity for spermatogenesis, hormone secre- 
tion, and observation of any malignant 
change. 

Many authors stress the fact that trusses 
were worn by the men (16 cases) who devel- 
oped malignancy of ectopic testicles. Wearing 
of a truss may add a factor of chronic trauma, 
but any such relation is a matter that cannot 
be proved conclusively, or with the present 
facts entirely disproved. The presence of 
hernia is additional evidence of the congenital 
defects which accompany ectopy. 

Pseudohermaphroditism. Even casual in- 
spection of the patients with testis cancer re- 
veals the large number of ,pseudohermaphro- 
ditic individuals. Hypospadias and many 
varieties of from inconspicuous to fairly well 


739 


formed rudimentary female portions of the 
reproductive tract are commonly reported. 
Of 345 patients with an abdominal testicular 
tumor 11 per cent were pseudohermaphroditic. 

In patients with testis cancer, congenital 
defects associated with other than the repro- 
ductive organs included such matters as cleft 
palate, hair lip, but were not as common as 
hernia, pseudohermaphroditism, and ectopy. 


ORCHIDOPEXY AND TESTICULAR TUMORS 


A question often raised as to management of 
cryptorchidism is whether or not orchidopexy 
lowers the incidence of testicular malignancy. 
Little utility other than allowing easy inspec- 
tion is served by operative placement in the 
scrotum of the testicles that later become 
malignant. The above data would not indicate 
that the ectopic position induced malignancy. 
This viewpoint is strengthened by the fact 
that orchidopexy has not prevented latent 
malignancy in 77 cases. Undoubtedly in a 
certain number of patients a tumor may have 
been fixed in the scrotum, so that testes which 
appeared normal at the time of operation 
were actually the site of malignant change at 
that time. It would seem more probable, 
however, that many of the testicles that 
showed malignancy some years after place- 
ment in the scrotum, had been neither tumor- 
ous at the time of operation nor subject to 
cancer because of an ectopic location. 

It might seem suggestive that over half of 
the number of tumors reported to occur in 
ectopic testicles following placement of the 
testicles in the scrotum were classified as uni- 
cellular tumors. Since the seminiferous tubules 
show complete spermatogenesis only in sites 
like the scrotum, spermatogenetic activity 
might be expected to be augmented by fixa- 
tion of the ectopic testis in the scrotum. Com- 
parison of the incidence of various tumor 
types in ectopic and scrotal testes (Table IT) 
does not support claims for a higher incidence 
of seminomas in scrotal than in ectopic testes. 
The fact to be stressed is that concern about 
the ectopic testis does not end following the 
successful placement of the organ in the scro- 
tum. Careful management would seem to sug- 
gest the observation of the patient at regular 
intervals thereafter. 
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No figures of the incidence of cancer in 
testes surgically placed in the scrotum are 
available for comparison with the incidence 
in testes not operated upon or in scrotal testes. 
Seventy-seven cases may be said to be rela- 
tively few and results of orchidopexy have 
been in the main free from malignant compli- 
cation. But until more specific data are avail- 
able there can be no foundation for any as- 
sumption that orchidopexy may lower the 
incidence of malignancy. The rationale for 
orchidopexy must rest upon the placement of 
testicles where they can be more closely ob- 
served, the repair of hernias that commonly 
accompany cryptorchidism, and the encour- 
agement of spermatogenesis, possibly also of 
increased hormone secretion. 

Placement in the abdomen of testes which 
were seemingly impossible to put in the scro- 
tum has been followed in 14 cases by reports 
of tumors. Such occurrences in testes resident 
in the abdomen make surgical judgment in 
the individual case a choice between the dan- 
ger of carcinogenesis and the benefits to be 
obtained from hormone secretion of the testis; 
spermatogenesis can scarcely be expected in 
abdominal testes. 


PATHOLOGICAL TYPE OF TUMORS WITH THE 
CLINICAL HISTORY OF PATIENTS WITH EC- 
TOPIC AS CONTRASTED WITH NON-ECTOPIC 
TESTIS TUMORS 


General. Inspection of pathological nomen- 
clature as applied to testis tumors discloses at 
once a great variation in terms. This is appar- 
ent in printed reports and is even more ob- 
vious when such tumors are discussed at 
meetings of pathologists. Many reports in 
the literature can be interpreted only by a 
simple classification, which divides the cases 
into unicellular or mixed tumors, irrespective 
of the long and often complicated terminology 
employed by the author. These two types 
comprise the bulk of all testicular tumors. 
Unfortunately, a high percentage of available 
records give no histological details, or fail to 
include photomicrographs; to these only the 
designation of “malignant testis tumors’! 


1It is probably true that roughly the same percentage of unicellular 
and mixed tumors exists in this unclassified group, as in the known 
groups of unicellular and mixed tumors; the general clinical data and 
the presence of clinical or autopsy metastases leave no doubt as to their 
malignancy. 


can be applied. Another general group, listed 
as “miscellaneous,” includes descriptions of 
occasional and rare tumors. 

A total of 840 tumors in ectopic testes are 
discussed under necessarily broad terms. The 
cases are divided into 3 groups, those found 
in the inguen, 483 cases; in the abdomen, 307 
cases; and in pseudohermaphroditic individ- 
uals, 50 cases. Examination is also made of 
701 cases of cancer in scrotal testes for pur- 
poses of comparison. 

Clinically the patients were classified in 3 
groups, (1) primary operable; (2) primary 
inoperable in which surgery was performed in 
the presence of metastases; and (3) without 
surgical intervention. 

To conserve space the details of these data 
are presented in Table IT. 

Age of recognition of tumor types. In the 
unicellular type the age at recognition of the 
tumor is essentially the same in ectopic and 
in scrotal sites. Teratomas in the scrotum are 
recognized early, however; some 6 years before 
those which are located in the inguen, and 8 
years before those in the abdomen. 

Clinical grades. Abdominal tumors of all 
pathological types have a higher percentage 
(83 per cent) of inoperable cases than those 
in the inguen or scrotum. This is to be ex- 
pected because of the anatomical location. The 
high incidence of cancer in abdominally lo- 
cated testes, in comparison with the incidence 
of abdominal ectopy in general, should cast 
grave suspicion upon patients with abdominal 
tumor masses and abdominally retained 
testes. 

Pathological types. The percentage incidence 
of unicellular tumors does not vary with the 
position of the testis, but teratoid tumors are 
two times more common in a scrotal than in 
an ectopic position. No particular pathological 
type appears to predispose toward bilateral 
testicular tumors (Table IV). 

Because the so called ‘‘malignant testis tu- 
mors”’ are unclassified and the miscellaneous 
ones few, no attempt is made to analyze them. 

As to the location of non-cancerous testes 
in patients with a unilateral ectopic tumor, 
the non-tumorous testis is commonly either 
in a corresponding ectopic position or in the 
scrotum. 
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Pre-operative duration. In patients with ab- 
dominal tumors the duration of life is 30 per 
cent shorter, with inguinal tumors 15 per cent 
shorter, than in men with tumors of scrotal 
testes. This appears to be directly related to 
the high percentage of inoperable cases in 
ectopic tumors as previously noted, indicating 
a greater likelihood of metastatic involvement 
prior to recognition and operation. 

Total duration of fatal cases. Early diagnosis 
is highly important in men with scrotal tu- 
mors, but, in those with ectopic tumors what 
is called ‘‘early diagnosis” does not seem to 
have resulted in longer survival. This is true 
in all tumor types, the average length of life 
in cases with ectopic tumors being 30 to 60 
per cent shorter in those with non-ectopic 
tumors. The frequency of metastases, as 
determined at autopsy, is listed in Table ITI. 

Survivals. For 3 years. In men with uni- 
cellular testis tumors the chance of survival 
is 50 per cent less in those in which the testis 
is ectopic rather than scrotal. In the men 
with teratoma of an ectopic testis the chance 
of survival is even less, only from 50 to 65 
per cent of that of men with a corresponding 
tumor in the scrotum. There is no report of a 
patient with a verified chorionepithelioma in 
an ectopic testis who survived for 3 or more 
years. 

For 5 years. In this group the men with 
unicellular tumors in ectopic testes had from 
a 40 to 75 per cent shorter survival time than 
men with similar tumors in scrotal testes. As 
in the group of 3 year survivals, the patients 
with teratomas in ectopic testes lived only 
from 65 to 85 per cent as long as those with 
this type of tumor in scrotal testes. 


CONCLUSIONS 


In view of the significance of the correlation 
between testicular cancer and ectopy, a rea- 
sonably complete collection of testis cancer 
reports has been made. The analysis of 841 
cases brings out the following points: 

1. Among males in the United States whose 
deaths are attributed to cancer, testicular 
cancer accounts for 0.6 per cent. The incidence 
of testicular tumors in males living in the 
United States may be estimated at 0.0013 per 
cent. 
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2. Patients with cancer of the testis com- 
monly exhibit congenital defects, such as 
ectopy, hernia, and pseudohermaphroditism. 

3. Cancer of the testis is associated with 
ectopy as follows: (a) In 11 per cent of re- 
corded cases of testis cancer there is con- 
comitant ectopy, a correlation 48 times higher 
than expected by chance association. (b) In 
the patient with cancer of one testis and uni- 
lateral cryptorchidism, 97.5 per cent of the 
tumors are in the ectopic testis. (c) Of bi- 
laterally cryptorchid men with one testis 
cancer 24.6 per cent of the patients developed 
a tumor in the second testis, whereas men 
with both testes in the scrotum developed a 
second testis tumor in but 1 per cent of the 
cases. The frequency of bilateral involvement 
of ectopic testes is 32 times that of scrotal 
testes. (d) Two rare cases are reported of 
cancer of a supernumerary ectopic testis 
while the normally descended testes of the 
men are not involved. 

4. Ectopy is not necessarily the cause of 
cancer. (a) Cancer appears at an earlier aver- 
age age in patients with scrotal than with 
ectopic testes, 31 as compared to 34 years; it 
does not appear that ectopy hastens carcino- 
genesis. (b) A tumor occurred in the de- 
scended but not in the undescended testis of 
23 patients with unilateral cryptorchidism. 
(c) No particular tumor type is favored by an 
ectopic site. (d) The predisposition to testis 
cancer can be better correlated with con- 
genital conditions than with an ectopic site. 

5. A high incidence of cancer in certain 
ectopic sites may be related to the frequency 
of ectopy in these sites. The data do not 
prove beyond reasonable doubt that there is 
any enhancement of carcinogenesis by a spe- 
cial position. 

6. The incidence of testis cancer is highest 
during reproductive life, being markedly 
greater from puberty until about the sixtieth 
year, reaching a peak in the thirty-fifth to 
thirty-ninth years. This fact is true not only 
with regard to the percentage incidence of 
testis cancer in the various age groups but 
also with regard to the number of living males 
in these age groups. Between the twenty- 
fifth and the fifty-ninth year groupings the 
percentage incidence is almost double and 
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during the thirty-fifth to thirty-ninth years 
almost triple that expected by chance visita- 
tion in living males. Animal experimentation 
and other facts suggest that the marked hor- 
mone stimulation of the testis during these 
years is an important factor in the production 
of cancer of the testis. 

7. Management. (a) The clinical history and 
prognosis in different types of testis cancer are 
discussed. The undescended testis must be 
regarded from the viewpoints of potential 
malignancy and as an organ unfavorably sit- 
uated for spermatogenesis but conducive to 
herniation. Orchidopexy is not the complete 
answer, for 77 tumors have been observed in 
testes previously transferred to the scrotum 
from an ectopic position. Careful manage- 
ment would include observation of the testis 
after orchidopexy, and careful evaluation of 
the benefits and possible dangers of testes 
surgically returned to the abdomen. (b) The 
incidence of cancer in the second testis (fol- 
lowing involvement of one testis) is approxi- 
mately one in a hundred men whose testes are 
scrotal, almost one in four in men with bi- 
lateral cryptorchidism. These facts direct at- 
tention upon the second testis when one testis 
is known to be malignant and are equivalent 
to ordering continued observation in patients 
with ectopy. (c) Even in men who are not 
cryptorchid the possibility of involvement of 
the second testis after the occurrence of cancer 
in one testis is a matter of import for the fre- 
quency of bilateral tumors is some 770 times 
the incidence of cancer in either testis of the 
general male population. 
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ESTROGEN THERAPY OF THE CLIMACTERIC 


An Analysis of Seventy-Seven Personal Cases 


EARL CONWAY SMITH, M.D., New Orleans Louisiana 


ELIANCE upon the control of sub- 
jective symptoms as a test of ther- 
apy is never entirely satisfactory in 
any disease. It is particularly un- 

satisfactory in the management of such a 
condition as the menopausal syndrome, in 
which emotional and psychic factors play so 
important a part. The first real advance in 
the therapy of this syndrome came with the 
development of potent, standardized hor- 
monal preparations. The effect of hormonal 
therapy, however, still had to be gauged, in 
large part, by the patient’s own opinion of her 
own state, and dosage and duration of treat- 
ment remained largely empirical. 

In 1933 Papanicolaou (3) demonstrated in 
the vaginal epithelium cyclic changes compa- 
rable to the similar cyclic changes which occur 
in the endometrium during menstrual life and 
after the menopause. Three years later, with 
Shorr (4), he showed further that character- 
istic changes occur in the vaginal epithelium 
during the menopause after the administra- 
tion of estrogen, the changes being in complete 
correspondence with the improvement in 
clinical symptoms. Since the making of vagi- 
nal smears is a practical and extremely simple 
procedure, Papanicolaou’s work has furnished 
a means of controlling, objectively, the hor- 
monal therapy of the menopausal syndrome. 

In the postmenopausal period the vaginal 
smear (Fig. 1) ordinarily shows round or oval 
squamous epithelial cells. The nuclei are well 
preserved and stain deeply, and there are 
many polymorphonuclear leucocytes, with a 
few erythrocytes. In the normal menstrual 
cycle, at the tenth or twelfth day (Fig. 2), the 
vaginal smear shows large, flat squamous epi- 
thelial cells, with pyknotic nuclei. Many of 
the cells are cornified, and leucopenia is char- 
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acteristic. This same picture is seen in the 
vaginal smear of a patient in the menopausal 
period who has been adequately treated with 
estrogen (Fig. 3). 

During the 4-year period ending January 1, 
1940, I have personally treated 77 patients for 
symptoms referable to the climacteric or 
menopause. Sixty of the group were treated 
by estrogen therapy, the dosage and duration 
of which were controlled by repeated studies 
of vaginal smears. 

Of the 58 patients who were undergoing the 
natural menopause, 22 had already ceased to 
menstruate. The age range was from 38 to 
50.8 years, the average age being 44.4 years. 
Nineteen patients were suffering from the 
symptoms of an artificial menopause, in 15 
cases the result of surgery and in 4 the result 
of radium. The age range in this group was 
from 30 to 48 years, with an average age of 39 
years. The age range in the surgical group was 
from 30 to 39 years, and in the irradiation 
group from 39 to 48 years. 


GENERAL CONSIDERATIONS 


Whether symptoms are due to the natural 
menopause, which is usually gradual, or to an 
acquired menopause, which is practically al- 
ways abrupt, is an important consideration. 
Symptoms of the acquired menopause are 
always more difficult to control, and are apt 
to be more severe than in patients undergoing 
the natural menopause because they usually 
occur, as in this series, at a considerably 
earlier age. 

Routine hormonal therapy for the meno- 
pausal syndrome is entirely irrational. It is 
needed in the majority of patients who pre- 
sent symptoms, it is true, particularly if the 
menopause has been artificially induced. But 
a definite proportion of such women need only 
general measures, which in some instances 
amount to little more than suggestive therapy. 
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Fig. 1. Case 2. Vaginal smear, menopausal type, prior to 
treatment. X67. 


The fact that 17 of the 77 women in this 
series needed only constitutional treatment 
demonstrates further that one’s enthusiasm 
for the results of hormonal therapy must not 
blind one to what can be achieved without it. 
This is an important consideration in several 
respects, not the least of which is the cost of 
endocrine preparations. The expense of such 
treatment, to many patients, is almost if not 
entirely prohibitive. It is significant, how- 
ever, that although constitutional manage- 
ment was sufficient in 13 of the 58 patients 
undergoing the natural menopause, it suc- 
ceeded in only 4 of the 19 patients undergo- 
ing the artificial menopause. 

When a patient who complains of meno- 
pausal symptoms is first seen, a careful his- 
tory should be taken, a complete physical and 
pelvic examination made, and such laboratory 
procedures undertaken as may be indicated. 
It is quite possible that the patient may have 
symptoms referable to some part of the body 
other than the pelvis or the endocrine system. 
Women in the middle years are frequently 
anemic or hypothyroid. Their symptoms may 
be due, wholly or in part, to such conditions 
as psychoneuroses, cardiorenal or cardiovas- 
cular disease, hypertension, or thyroid states. 
Vaginal smears are useful in ruling out such 





Fig. 2. Vaginal smear, follicular phase, at tenth to 
twelfth day of menstrual cycle in a normal woman. X 425. 


conditions. Many patients suffer from im- 
proper diet, constipation, lack of exercise, and 
generally unhygienic habits of life. Nervous- 
ness and depression, in the absence of physical 
causes, can often be corrected by such simple 
measures as a change in the daily routine, or 
the introduction of some type of diversion, 
even without the additional use of pheno- 
barbital, bromides, or even calcium. 

Tt cannot be too strongly emphasized that 
one of the most important of the physician’s 
duties is to make certain, by repeated pelvic 
examinations, that malignancy is not present 
and is not developing in patients under his 
care. This is the time of life in which cervical 
malignancy, as well as other types, is most 
frequent. The experience of many clinics has 
shown that both the incidence and the mor- 
tality of malignant disease can be reduced by 
the correction of predisposing conditions, par- 
ticularly cervical erosions and infections, and 
the prompt diagnosis of malignant disease in 
menopausal years. The physician observing 
such patients over long periods has a real 
chance to practice preventive medicine. 
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Fig. 3. Case 2. Vaginal smear, menopausal type, after 
full effect of estrogen has been attained. Compare with 
Figure 1, prior to treatment, and Figure 4, before adequate 
estrogen therapy has been given. X67. 





It is not possible, regardless of the method 
of treatment, to ignore the emotional and 
psychic factors of the climacteric. While some 
women look forward to the period of life when 
the recurrent discomforts of menstruation 
and the dangers and inconveniences of child- 
bearing are over, to others the middle years 
are a critical and dangerous time. In such 
subjects emotional instability may develop 
into a real psychosis. It must be part of the 
physician’s duties, therefore, to reassure his 
patients and to persuade them that neither 
their health nor their psyche will suffer during 
this period if they will follow his directions as 
to hygienic habits and substitutional therapy. 


HORMONAL THERAPY 


The hormonal preparations used in these 60 
patients included estriol (theelol) for oral use 
and estradiol benzoate (progynon B) and 
estrone (amniotin, theelin) for hypodermic 
use. The dosage was predicated upon the in- 
tensity of symptoms, which were classified as 
mild, moderate, and severe. In mild cases the 
therapy consisted of 2,000 to 4,000 interna- 
tional units by mouth daily in single or divided 
doses. In moderately severe cases a single 
daily dose of 2,000 to 5,000 international 
units was administered by hypodermic. In 
severe cases a single daily dose of 4,000 to 
10,000 international units was administered, 
also by the hypodermic route. In some in- 
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Fig. 4. Case 2. Vaginal smear, menopausal type, after 
treatment with estrogen has been begun but is not yet 
adequate. Compare with Figures 1 and 3. X335. 


stances the dosage had to be somewhat larger, 
and the combined oral and hypodermic routes 
were used. Although some observers (1, 2), 
have reported satisfactory results in moder- 
ately severe and severe cases with large doses 
of estrogen given every 3 or 4 days, I have 
had better results by more intensive therapy. 
It is my practice to continue intensive daily 
treatment in mild cases for 1 to 2 months, 
in moderately severe cases for 2 to 3 months, 
and in severe cases for 4 to 5 months. Oral 
treatment is continued for several weeks 
thereafter according to the indications. 
Generally speaking, most patients show 
signs of clinical improvement, irrespective of 
the method of administration, if the dosage of 
estrogen is adequate. That point can be deter- 
mined not only by the improvement of sub- 
jective symptoms but by the examination of 
repeated vaginal smears. The change from 
the degenerative or menopausal stage (Fig. 1) 
to the follicular stage (Fig. 3) usually occurs 
within 2 to 4 weeks after adequate therapy 
has been instituted. After symptoms have 
been relieved and the follicular stage has been 
maintained for several weeks, the dosage is 
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Fig. 5. Estrogenic therapy for moderately severe meno- 
pausal symptoms, checked by vaginal smears, Case 2 


gradually reduced as the condition of the 
patient warrants. Too brief a period of treat- 
ment is likely to be followed by recurrence of 
symptoms. 

Once the follicular stage has been attained 
and symptoms have been relieved, it is fre- 
quently possible to reduce the dose to the 
point at which the mixed or grouped stage of 
vaginal epithelium is maintained (Fig. 4). 
For the proper interpretation of therapeutic 
results some sort of pattern is necessary. It 
is well, therefore, before the institution of 
treatment, to make vaginal smears at inter- 
vals of 10 to 12 days for a month or more, dur- 
ing which time the effect of constitutional 
measures alone can be gauged. 

The changes which occur in the vaginal 
smear following adequate estrogenic therapy 
are definite (Fig. 3). If they do not occur, it 
inay be assumed that the size of the dose is 
inadequate, and it should be increased until 


4 


(Figs. 1, 3 and 4). This is a very convenient method of 
keeping office records. 


the follicular, or at least the mixed stage, is 
brought about and maintained. It is equally 
important, on the other hand, to reduce the 
size of the dose as soon as subsequent smears 
have shown that this can safely be done. As 
has been pointed out already, the economic 
aspects of endocrine therapy cannot be ig- 
nored in the average case. 


CASE REPORTS 
Three case histories will serve to illustrate 
both the technique and the results of this 
type of therapy: 


CasE 1. Mrs. C.M., 38 years of age, had begun 
to show signs of ovarian failure, as evidenced by 
scanty and infrequent menstruation and nervous 
symptoms, for several months before she was first 
seen May 30, 1939. A vaginal smear on that date 
showed the follicular (preovulation) phase and a 
second smear June 6 the postovulatory phase of the 
monthly cycle. Complete abdominal hysterectomy 
was performed July 15, for a uterocervicovaginal 
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fistula, for which three previous attempts at surgery 
had failed. Estrogen was first administered July 27 
and was continued intensively until September 13. 
Maintenance doses were then given until November 
5. A persistent follicular phase was observed in the 
vaginal smears August 12, August 31, and Sep- 
tember 23. The patient’s symptoms, which, it 
should be noted, had been present prior to hys- 
terectomy, disappeared soon after treatment was 
begun, and recovery has been complete and per- 
manent. 

CasE 2 (Fig. 5). Mrs. M.P., 43 years of age, had 
had menstrual periods lasting for only 2 days each 
for the 2 years prior to February 2, 1939, when 
menstruation had ceased abruptly. Moderately 
severe menopausal symptoms were present March 
12 to 18, and again April 17 to 22. She presented 
herself for treatment May 1, 3 months after the last 
menstrual bleeding had occurred. 

Vaginal smears May 1, May 10, May 20, and 
May 30, were all typical of the postmenopausal 
period (Fig. 1). The administration of estrogenic 
substance was begun May 30. June to the vaginal 
smear (Fig. 4) showed a moderate effect of the 
therapy. The typical follicular type of smear, illus- 
trating the full effect of estrogen, was obtained 
June 20 (Fig. 3) and persisted throughout July and 
August. During this period large doses of estrogen 
were given. During September and October the 
intervals of oral administration were lengthened, 
first to every second and then to every third day. 
The mixed type of smear was obtained September 
16 and October 12. Although the patient was 
relieved of her symptoms shortly after estrogenic 
therapy was instituted, the entire period of treat- 
ment covered 5 months. 

CASE 3. Mrs. R.N., 47 years of age, had had 
scanty menstrual periods, lasting not more than 2 
days each, during May, June and July, 19309. 
Menopausal symptoms were severe and at times 
were definitely psychotic in character. She was 
first seen July 18, on which date vaginal smears 
showed the follicular phase. The vaginal smear 
August 2 showed the postovulatory phase. With 
the institution of appropriate estrogenic therapy a 
mixed smear was obtained August 31 and again 
September 16, and the follicular phase was observed 
in the smears of September 25, October 14, and 
November 12. The intervals of administration were 
then lengthened, and the vaginal smears December 
8 and thereafter were of the mixed type. The entire 
period of therapy covered 7 months. 

Although symptoms were very severe, they dis- 
appeared completely after September 16, when the 
vaginal smear was first of the mixed type. The 
typical postmenopausal smear was never observed 
in this case because there was some persistence of 
ovarian function. The sharp contrast in the vaginal 
smears which is usually seen before and after estro- 
gen was therefore never noted. Treatment was dis- 
continued for 3 or 4 days prior to each menstrual 
period because of the occasional tendency of estrogen 
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in large doses at such times to produce excessiv: 
uterine bleeding and even aggravate menopausa 
symptoms. 

These 3 case histories illustrate, respec- 
tively, the effect of estrogen therapy checked 
by repeated examinations of vaginal smears in 
patients with mild, moderately severe, and 
severe menopausal symptoms. 

RESULTS 

The results in the 60 cases thus treated may 
be tabulated as follows: 

Forty-two patients, 70 per cent, had excel- 
lent results with a single course of treatment. 

Thirteen patients, 21.7 per cent, had good 
results with one course of treatment but 
needed at least one additional course. 

Five patients, 8.3 per cent, had only fair 
results with the first course of treatment and 
needed several additional courses for com- 
plete relief. 

No patient in the series failed to respond in 
some way to a single course of estrogen ther- 
apy, but the results were not entirely satis- 
factory, or there was a recurrence of symp- 
toms, in 18 instances, 30 per cent of the total 
number. It is significant that only three pa- 
tients in this group had symptoms referable 
to a natural menopause. Eleven had had a 
surgical and four a post-irradiation meno- 
pause, which means that 15 of the 19 patients 
in the artificial menopause group did not 
respond immediately to estrogen therapy. 
Larger therapeutic and maintenance doses 
were given and treatment was carried on over 
a longer period in these cases, but the results 
of the first courses of treatment were still less 
satisfactory than in the natural menopause 
group. 

I have now demonstrated to my own satis- 
faction that the best plan of treatment in such 
cases is prophylactic. The patient who is to 
be submitted to radical pelvic surgery or to 
irradiation therapy is given small prophylac- 
tic doses of estrogen by mouth (2,000 to 4,000 
international units) for several weeks before 
the procedure is to be undertaken, and the 
same dosage is continued for a prolonged 
period of time afterward. Vaginal smears are 
made at regular intervals, to be certain that 
the follicular phase has been achieved and is 
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being maintained. By this method I have had 
exceedingly satisfactory results in a small 
vroup of patients whom I saw early enough to 
make prophylactic therapy possible. 
SUMMARY AND CONCLUSIONS 

1. A series is reported of 77 patients with 
symptoms referable to the natural or artificial 
menopause, who were treated by a combina- 
tion of constitutional and hormonal therapy. 

2. Standardized estrogenic preparations 
were administered by the oral, hypodermic, 
or combined routes in dosages primarily 
dependent upon whether symptoms were 
mild, moderately severe, or severe. 

3. Repeated vaginal smears were used as a 
diagnostic measure and as a guide to therapy, 
the change from the degenerative to the fol- 
licular type of smear indicating the full thera- 
peutic effect of the estrogen. The alteration 
in the smear practically always parallels symp- 
tomatic improvement. 

4. Adequate, frequent doses of estrogen 
must be given over a protracted period of time 
after clinical symptoms have been relieved in 
order to insure complete and permanent 
recovery. Clinical improvement should be 
checked by repeated vaginal smears. 

5. Relief of symptoms ensued after a single 
course of treatment in 42 of the 60 patients in 
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whom estrogen therapy was employed. Fif- 
teen of the 18 unsatisfactory results or recur- 
rences after the first course of treatment were 
in the group of patients who had had an arti- 
ficial menopause, due either to surgery or to 
irradiation. Prophylactic administration of 
estrogen is of very definite value in such cases. 

6. A certain group of patients with meno- 
pausal symptoms need only constitutional 
and hygienic measures for relief. The emo- 
tional and psychic factors play an important 
part in many of these cases, and the detection 
and correction of pathological processes, par- 
ticularly of malignant processes, is an essen- 
tial feature of their management. Endocrine 
therapy should not be employed until it is 
clear that simpler measures will not be 
effective. 
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BENIGN AND MALIGNANT CYSTIC TUMORS OF 
THE APPENDIX 


ROBERT WOODRUFF, M.D., and JOHN R. McDONALD, M.D., Rochester, Minnesota 


HIS paper is based on a clinical and 

pathological study of a group of cystic 

tumors of the appendix which previ- 

ously have been included under such 
terms as “mucocele,” “cystadenoma,”’ and 
“mucoid cyst.” These tumors are made up of 
cystic dilatations of the appendix which con- 
tain mucoid material. They are generally 
known as “‘mucoceles.’”’ We have separated 
these mucoceles histologically into two groups: 
(1) those which contain adenocarcinoma, grade 
1, which we believe are responsible for the so 
called pseudomyxoma peritonei of appendiceal 
origin; and (2) plain or simple mucoceles 
which rather than being true tumors are cystic 
dilatations of the appendix associated with an 
overproduction of mucus. The malignant na- 
ture of pseudomyxoma peritonei of appendi- 
ceal origin has been repeatedly commented on 
in the literature, but we have not been able to 
find any reports in which mucoceles have been 
divided histologically into the relatively in- 
nocuous group which seem to result from ob- 
struction of the lumen of the appendix, and 
the true malignant tumors which potentially 
may lead to diffuse pseudomyxoma peritonei 
and ultimately to death. 

To obtain material for this study we have 
reviewed the histories of cases in which the 
appendix was removed at the Mayo Clinic 
between January 1, 1914, and June 30, 1938, 
inclusive. The histories and pathological 
specimens in all cases in which a diagnosis 
of mucocele, cystadenoma, or cyst of the ap- 
pendix had been made were selected for this 
investigation. In the period mentioned, ap- 
pendectomy was performed in approximately 
43,000 cases at the clinic. In 146 cases ex- 
amination of the appendix disclosed either a 
so called mucocele or adenocarcinoma, grade 
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1,inacyst. The incidence of cystic tumors in 
the appendixes removed at the clinic in the 
stated period therefore was 0.3 per cent. This 
incidence agrees favorably with reports in the 
literature. Castle reported that the incidence 
of mucoceles of the appendix was o.2 per cent 
in a series of 13,158 necropsies. Weaver re- 
ported that the incidence of mucoceles was 
0.11 per cent in a series of 6,225 cases in which 
appendectomy was performed at the Holly- 
wood Hospital. 

Mucocele of the appendix was first recog- 
nized as an entity by Rokitansky in 1842, and 
it was again mentioned in 1863 by Virchow. 
Werth first described finding gelatinous mate- 
rial in the peritoneal cavity in 1884. This 
material proved to be pseudomucin rather 
than mucin, and he called the condition 
pseudomyxoma peritonei and ascribed its 
origin as attributable to the rupture of a 
pseudomucinous cyst of the ovary with result- 
ant implantation of the cystic contents on the 
peritoneal surface. Feré was the first to apply 
the terms “retention cyst,’ “hydrops,” and 
“mucocele,” to that portion of the appendix 
in which dilatation had occurred. In 1901, 
Fraenkel first reported finding pseudomyxoma 
peritonei in a male patient at necropsy. In 
this case the condition was due to a ruptured 
cyst of the appendix. Olshausen probably 
gave the first correct idea as to the pathogen- 
esis of pseudomyxoma peritonei. He expressed 
the opinion that the epithelial cells of the lin- 
ing of the ruptured cyst were transplanted to 
the peritoneal surfaces, and that there they 
took root and continued to secrete gelatinous 
material. 

In 1916, Dodge, after an exhaustive study, 
was able to find only 142 cases of mucocele of 
the appendix reported in the literature. In 
1933, Pitts and Gee reported a case in which 
necropsy disclosed that pseudomyxoma perito- 
nei was the result of a mucocele. They found 
extensive involvement of the abdominal cav- 
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Fig. 1. Wall of an early simple mucocele. Note the 
apparent increase of mucous cells which is the differentiat- 
ing point from normal appendiceal mucous membrane 
(hematoxylin and eosin; X 25). 

Fig. 2. Mucocele of the appendix. The wall is thinned 


ity. The material in the peritoneum showed 
fine fibrous trabecule enclosing masses of 
homogeneous amorphous material with scat- 
tered small aggregations of tall, uniform, co- 
lumnar epithelial cells which were grossly 
adherent to all structures of the peritoneal 
cavity. In 1934, after a survey of the liter- 
ature, D’Aunoy and Fine were led to believe 
that only go authentic cases of pseudomyxoma 
peritonei of appendiceal origin had been re- 
ported. They reported a case of their own. 
They felt that the condition was due to an 
inflammatory contracture in the lumen of the 
organ. In 1937, Weaver collected reports of 
256 cases of mucocele of the appendix either 
with or without the existence of pseudo- 
myxoma peritonei, and reported a case of 
pseudomyxoma peritonei of appendiceal origin. 

The gelatinous material found in this disease 
is generally accepted as being pseudomucin. 
Some authors have reported finding mucin in 
the cysts, but they are in the minority and 
their cases probably represent earlier stages of 
the disease. Norment studied the nature of 
the mucoid material in some cases. In each 
instance it took the stain for pseudomucin and 
gave a positive chemical reaction for the same 
substance. 


CLINICOPATHOLOGIC CONSIDERATION 


The 146 cases which form the basis of this 
report were divided into two groups according 
to the histological appearance of the cystic 
tumor. Group 1 includes 136 cases in which 
the tumor was classified as a simple mucocele. 
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out and has lost practically all evidence of cellular structure 
(hematoxylin and eosin; X 25). 

Fig. 3. Wall of a mucocele of the appendix showing the 
presence of a single layer of mucous cells (hematoxylin and 
eosin; X 25). 


Group 2 includes to cases in which the tumor 
was classified as an adenocarcinoma, grade 1, 
according to the method of Broders. 

Group 1. Etiology. Simple mucoceles of the 
appendix occur at almost any age. In the 136 
cases in this group the youngest patient was 
4 years of age and the oldest patient was 70 
years. The average age of the patients in this 
group was 42.3 years. The lesions appear to 
occur a little more frequently in the fourth, 
fifth, and sixth decades of life, that is, when 
persons are most likely to have to undergo an 
abdominal operation either for inflammation 
of the appendix or some other condition. It 
is our opinion that age, in itself, is not of any 
etiological significance. 

Seventy-nine of the patients were females 
and 57 were males. The ratio of females to 
males, therefore, was 1.4. 

The general conception is that mucoceles of 
the appendix are the result of stricture of the 
lumen, which usually is caused by an inflam- 
matory process. In practically all of the cases 
in this group examination of the appendix dis- 
closed a definite stricture proximal to the 
mucocele. In the absence of polymorphonu- 
clear leucocytes, it is difficult to say that 
definite inflammation is present or has been 
present in the wall of the appendix. However, 
thickening and fibrosis of the wall are often 
evidence of an old inflammatory process, as is 
a history of attacks of pain and tenderness in 
the right lower quadrant of the abdomen. 

In 75 cases polymorphonuclear leucocytes 
were present in the wall, or definite thickening 
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Fig. 4. Adenocarcinoma, grade 1, of appendiceal cyst 
wall. Note the characteristic papillary arrangement 
(hematoxylin and eosin; X50). 

Fig. 5. Wall of appendiceal cyst containing adenocar- 
cinoma, grade 1. The histological picture closely resembles 


and fibrosis were present in the wall, or the 
past history was very suggestive of appen- 
dicitis, or a combination of two or more of 
these findings was encountered. In many of 
the cases in this study the appendix was re- 
moved incidental to another operative pro- 
cedure and no special attempt was made to 
obtain a history of appendicitis. It seems to 
us that this fact and the high incidence of 
rather definite indication of inflammation are 
strong evidence that inflammation is a very 
definite etiological factor. 

Gross appearance. In appearance and size 
the benign mucoceles varied from the prac- 
tically normal size appendix with hardly no- 
ticeable cystic formation containing mucoid 
material to the large thin walled cyst involving 
the whole appendix and reaching the size of a 
full grown cucumber. On gross examination 
of the lining of these cysts one is struck with 
the quite uniform smooth wall and the absence 
of any papillary formation. 

Histological appearance. These simple mu- 
coceles show histological structure in the wall 
varying from an almost normal mucous mem- 
brane with some predominance of mucous cells 
(Fig. 1) toa thin hyaline membrane practically 
devoid of lining epithelial cells (Fig. 2). Be- 
tween these two extremes were found speci- 
mens with walls packed with mucous cells, 
lined by a single layer of mucous cells (Fig. 3). 
These various histological pictures seem to 
represent different stages of same process. 

Pathogenesis. After careful study of the 
gross and microscopic anatomy of these simple 





Fig. 6. 


Fig. 5. 
similar condition in ovary (hematoxylin and eosin; X 25) 
Fig. 6. Adenocarcinoma, grade 1, in the cyst wall of an 
appendix. The tendency of the nuclei to extend up the 
— of the cells is well shown (hematoxylin and eosin; 
X75). 
mucoceles it seems the pathogenesis of this 
lesion is as follows. First an obstruction of the 
organ is formed with the lumen open distal to 
it. This obstruction is practically always due 
to a stricture which is the result of one or more 
attacks of inflammation in the appendix. The 
normal mucous cells of the mucous membrane 
continue to secrete into this closed lumen. As 
the process continues there is an apparent in- 
crease of mucus-secreting cells in the lining 
membrane with a dying out of the other cel- 
lular structure and the walls of the organ are 
consequently gradually distended by the ac- 
cumulating gelatinous material. The process 
continues, and finally the walls become so 
stretched out that their nutrition is seriously 
interfered with. Then even the mucous cells 
begin to disappear. If the process continues 
long enough the walls become hyalinized and 
all that is left is an inert cyst containing rel- 
atively innocuous gelatinous material. As 
would be surmised, at times these lesions at- 
tain quite large size. At any stage in this 
cycle the cyst may rupture and pour some of 
its contents into the abdominal cavity. The 
opening may heal almost immediately and the 
process continue or the hole may remain open 
for some time and gelatinous material con- 
tinue to leak out into the peritoneal cavity. 
This mucinous material in the peritoneal cav- 
ity, as study of these cases shows, is undoubt- 
edly handled by the body without ill effect. 
Clinical significance. Interesting evidence 
in favor of the benignity of these lesions is the 
fact that in 8 instances the contents of the 
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Fig. 7. High power view of adenocarcinoma, grade 1, in 
appendiceal cyst wall. The detailed structure can be quite 
well made out. Note the nuclei which are larger than in 
the normal cell and which tend to extend up the length 
of the cell rather than to limit themselves to the region of 
the basement membrane as in the benign epithelium lining 
the gastro-intestinal tract (hematoxylin and eosin; X75). 

Fig. 8. Wall of appendiceal cyst showing transitional 
stage between simple mucocele and adenocarcinoma, grade 


mucocele had leaked into the peritoneal cavity 
at the time of exposure or had ruptured at the 
time of removal with consequent spilling of 
the contents into the abdominal cavity, and 
that in 1 of the 8 cases there were quite large 
amounts of gelatinous material free in the 
peritoneal cavity. These, however, did not 
seem to be adherent to the peritoneum which 
is the usual situation with the malignant le- 
sion. In spite of this leakage into the peritoneal 
cavity, none of these histologically simple mu- 
coceles that could be followed went on subse- 
quently to produce the clinical picture of 
pseudomyxoma peritonei. 

It becomes apparent that there is little 
clinical significance attached to the simple 
mucocele other than to differentiate it from 
the cystadenoma which contains true adeno- 
carcinoma, grade 1. The lesion gives very 
little evidence to warrant a clinical diagnosis. 
A few of the larger cysts were palpated through 
the intact abdominal wall, and an occasional 
patient complained of an indefinite ache in the 
right lower quadrant, but generally speaking 
one finds very little to warrant a clinical diag- 
nosis of this condition. 

Group 2. Etiology. In discussing the cyst- 
adenocarcinomas, grade 1, of the appendix we 
-hall first consider the causation of the con- 
ition. Naeslund has published a paper on the 








Fig. 8. 


1. The papillary arrangement is present but the nuclei are 
still well confined to the region of the basement membrane 
(hematoxylin and eosin; X 25). 

Fig. 9. High power photomicrographic view of the tran- 
sitional stage. Note the papillary arrangement of the 
mucous membrane with the nuclei limited to the base 
of the cells. A few regions may be noted where the 
nuclei are just beginning the process of lengthening out 
(hematoxylin and eosin; X75). 


experimental production of pseudomyxoma 
peritonei in rabbits. He ligated the appendix 
in newly born rabbits about 1.5 centimeters 
from the tip and cut across it just distal to the 
ligature. The distal stump was left open and 
the blood supply through the meso-appendix 
was not disturbed. In most of the animals 
little mucous cysts developed between the cut 
stumps of the appendix. Some of them burst 
and mucous material spread over the perito- 
neum. In some animals small cysts about 1 
cm. in diameter filled with mucus developed 
in the mesentery, intestines, and peritoneum. 
The little cystic nodules were covered with 
epithelium. At times cylindrical mucosal 
epithelium would grow into the serosa and 
wall of the bowel, forming nests of this epithe- 
lium in glandular or nonglandular arrange- 
ment. Within these nests were collections of 
mucus. 

Gross appearance. All of these cysts that 
showed adenocarcinoma, grade 1, presented a 
uniform and quite definite gross picture. In 
the cysts are found regions of fine papilla-like 
meshwork. This is in direct contrast to the 
benign mucoceles which as we have mentioned, 
uniformly show a smooth lining. The malig- 
nant lesions varied from a small one in the tip 
of the appendix which barely distorted the 
form of the organ to one which measured 4 by 
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g centimeters. In this series they were not as 
large as some of the benign mucoceles. 

Histological appearance. Figures 4, 5, 6 and 
7 are photomicrographs of some of this group 
of malignant lesions and show the picture 
which is found in all of this grooup—namely a 
papillary arrangement of the mucous mem- 
brane, a comparative hypertrophy of cells and 
nuclei, and nuclei which are hyperchromatic 
and tend to extend up the length of the cell 
rather than to limit themselves to the lower 
part of it as in the benign epithelial cells lining 
the gastro-intestinal tract. Four of the appen- 
dixes of this group were associated with in- 
tracystic adenocarcinoma of the ovary, but be- 
cause of reasons which we shall discuss later 
we were not able to prove that the condition 
was not primary in the appendix and, there- 
fore, they were included in this group. 

Pathogenesis. In the walls of some of the 
benign mucoceles it was possible to find re- 
gions which seemed to be approaching the pic- 
ture of adenocarcinoma, and we interpreted 
them as being transitional stages between the 
benign and malignant states. Figure 8 is a low 
power photomicrograph and figure g is a high 
power photomicrograph of one of these regions 
in a mucocele from one of our cases. These pic- 
tures show the definite papillary arrangement 
characteristic of adenocarcinoma and in some 
regions the nuclei tend to lengthen out a little 
and approach the malignant form. However, 
careful study of these sections will place them 
definitely in the benign class. On the basis of 
Naeslund’s experimental work and the results 
of our pathological study we wish to propose 
the hypothesis that the grade 1 adenocar- 
cinoma in appendiceal cysts is the result of 
malignant change which takes place some- 
where in the pathogenic cycle of the simple 
mucocele and that this in turn is the result of 
an obstructive process in the lumen of the 
appendix. 

Clinical significance. Four of the 10 cases 
of cystocarcinoma of the appendix were 
associated with a similar condition in the 
ovary, and it is quite true that the condition 
in the appendix might have been secondary or 
metastatic to the condition in the ovary. How- 
ever, in these 4 cases from an anatomical 
standpoint the condition was also primary in 


the appendix, and we therefore feel that they 
should be included in this group. In each of 
these 4 cases both grossly and microscopically 
the carcinomatous material lined the inner 
cyst wall and, as far as we could ascertain, was 
an intrinsic part of it. It is interesting to note 
that 6 of these 10 specimens were unrupture: 
at the time of operation and possibly woul: 
have gone on through the patient’s life with- 
out rupturing or giving any trouble. 

It appears that true pseudomyxoma peri- 
tonei of appendiceal origin is a very rare con- 
dition. In this series there were 10 intracystic 
carcinomas in about 43,000 surgically removed 
appendixes, an incidence of 1 in 4300. 


SUMMARY AND CONCLUSIONS 


In this paper we have presented the results 
of a clinical and pathologic study of cystic 
tumors of the appendix or, as they are more 
commonly called, mucoceles, found in the 
group of approximately 43,000 appendixes 
which were removed surgically at the Mayo 
Clinic between January 1, 1914, and June 30, 
1938, inclusive. 

The cystic tumors studied in this paper were 
divided histologically into a benign group of 
136 cases, and 10 cases in which grade 1 
adenocarcinoma could be demonstrated within 
the cyst. 

The benign group was studied individually. 
It was concluded that mucoceles of the appen- 
dix are the result of stricture of the lumen, 
which usually is caused by inflammation. 
Evidence was introduced to establish the 
benign nature of this group. 

In discussing the group of cystocarcinomas 
the hypothesis was presented that they are 
the result of malignant change in the wall of 
the benign mucocele. It was concluded that 
true pseudomyxoma peritonei of appendiceal 
origin is a very rare entity. 

In concluding we may say that simple mu- 
coceles seem to have little clinical importance. 
It is true that at times a benign cyst of the 
appendix does seem to be the cause of vague 
symptoms, but on the whole they seem to 
have little significance. It appears also that 
cystocarcinomas of the appendix rarely reach 
clinical stages, but potentially they may rup- 
ture and be the cause of pseudomyxoma peri- 
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ionei with a lethal outcome. The opinion held 
by many authors that pseudomyxoma peri- 
tonei of appendiceal origin is less malignant 
than the same condition originating in the 
ovary in our opinion is erroneous and is due 
to the fact that many of the cases reported as 
pseudomyxoma peritonei of appendiceal origin 
were not the true malignant condition, but 
rather were due to the escaping of the in- 
nocuous contents of benign cysts into the ab- 
dominal cavity. On the other hand, the cases 
that do go on to a fatal outcome probably all 
originated in a carcinomatous cystadenoma of 
the appendix. 
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ADENOSIS OF VAGINA AND ITS RELATION TO PRIMARY 
ADENOCARCINOMA OF VAGINA 


ALFRED PLAUT, M.D., and M. L. DREYFUSS, M.D., New York, New York 


N 1927, the senior author, then at the 
Woman’s Hospital, described diffuse per- 
meation of the vaginal wall by glandular 
structures under the title ‘Diffuse 

Adenosis.”’ In spite of its rarity, this disease 
is of interest not only for the pathologist but 
it is also, as we shall see in the course of this 
paper, of practical importance. 

Since 1927, two further cases were observed 
—in Beth Israel Hospital—and a search of 
the literature has brought old and new ob- 
servations to our knowledge, none from the 
Western Hemisphere. The older publications 
appear in a different light today after we have 
learned more about the embryology of the 
vagina. 


CasE 1. Patient L. G., No. 51611, 1932; 62 years 
old. Patient has had two children. Menstruation 
has always been regular, and menopause occurred 
long ago. Patient had been wearing a pessary for 
years. She came to the hospital at that time because 
the pessary inconvenienced her and she wanted to 
be operated upon. A Mayo vaginal hysterectomy 
was done and during the operation much scar tissue 
was found in the anterior vaginal wall, probably 
dating from some previous operation. The uterus 
was atrophic; it contained a small myoma. The 
endometrium was thin. A torn small piece of vaginal 
wall was sent separate to the laboratory. One half 
of it was o.5 centimeter thick, the other half 1 
centimeter. In the thicker half, immediately under 
the surface, a brownish cyst, 2 millimeters in diam- 
eter, was situated. Microscopically, in this region, 
four cystic spaces were found under the epithelium 
measuring 2, 1, 0.5, and o.5 millimeter, respectively. 
They were round or ellipsoid with the long axis at 
right angle to the surface. One was branching. The 
cysts were lined with high cylindrical epithelium, 
the nuclei being situated near the base. The proto- 
plasm was clear and gave a positive mucicarmine 
reaction. In places the epithelium was flattened. 
The lumen contained mucinous material together 
with cellular débris. The surface epithelium over 
these small cysts was normal, not thinned out. The 
cysts were separated from the surface epithelium by 
a thin layer of connective tissue. Throughout the 
length of the sections (1.5 centimeters) in the sub- 
. —_ the Department of Pathology, Beth Israel Hospital, New 

OTK. 
Dr. Dreyfuss, Dora Paul Cancer Research Fellow. 


epithelial connective tissue, glandular ducts were 
scattered; they had not caused a visible thickening. 
They reached up to the edge of the section. These 
glands were rather narrow, they were running ver- 
tically or obliquely in relation to the surface, and 
they were somewhat branching. They were lined 
with the same kind of high epithelium and in general 
were similar to cervical glands. At several points 
the normal appearing basal layer of the surface epi- 
thelium was found continuous with the epithelium 
of the glands. Some of the glands opened into the 
lumen of the vagina, through a gap in the surface 
epithelium. There were no real ducts lined with 
epithelium but the mucus-producing glands had 
broken through the overlying epithelium. The nar- 
row clefts contained mucinous material and cellular 
débris. The subepithelial connective tissue was 
slightly infiltrated with round cells. 

Five years later, the patient!, according to her 
family physician, was in good health and had no 
gynecological symptoms. 

CasE 2. Patient G. S., No. 49284, 1932; 41 years 
old. Patient had had 5 pregnancies, 1 miscarriage; 
periods had been regular, 28 day cycle; last men- 
struation occurred 3 weeks before admission. This 
patient came to see the physician because for some 
time she had vaginal bleeding after intercourse. 
There were no other complaints, especially no gyne- 
cological ones. On vaginal examination, a somewhat 
indurated ulcerated area with irregular surface was 
found in the right fornix. The preliminary diagnosis 
was doubtful carcinoma of cervix and vaginal wall 
The indurated area in the vagina was excised with 
cauterization of the edges. A small piece of cervix 
also was removed for diagnostic purposes. 

The cervical tissue on microscopic examination 
showed only slight inflammation. There was noth- 
ing to suggest the presence of tumor. 

The piece from the vaginal wall measured 2 by 1.5 
by o.5 centimeter. Its one surface looked similar to 
muscle tissue, the other one had a few irregular, 
roundish protrusions; at one edge the tissue seemed 
somewhat firm. The material was divided into 
three portions and cut serially. 

The surface epithelium, as far as it was preserved, 
was thick; throughout the area which, on vaginal 
examination, had appeared ulcerated, it was miss- 
ing and a network of glands formed the surface 
instead. These glands continued beyond the ulcer- 
ated area under intact surface epithelium; they did 
not, however, reach the edge of the section. As in 
the first case, the glands were situated only in the 
subepithelial connective tissue and did not penetrate 

1Clinical data furnished by Dr. Ralph Colp. 


756 











vere 
ing. 
lese 
yer- 
and 
ned 
2ral 
nts 
>pi- 
um 
the 
ace 
‘ith 
had 
\ar- 
ilar 
vas 


her 


no 


ars 
ge; 
en- 
‘his 
me 
rse. 
ne- 
hat 
vas 
sis 
rall 
ith 


Vix 


ion 


th- 


to 
ar, 
ed 


ito 


ed, 
nal 
SS- 


er- 
did 

in 
the 
ate 





PLAUT AND DREYFUSS: 


into the muscular layer. The glands formed a laby- 
rinth, some of them were narrow, some dilated. The 
widest ones reached 2.5 millimeters. The epithelium 
lining the ducts and cavities varied. In places it 
was characteristic mucinous epithelium as in the 
first case, in others it was cylindrical, with the nuclei 
in the middle of the cell, eosinophil cytoplasm and 
indistinct cell borders. In other places, notably in 
the larger cysts, the epithelium was cuboidal or 
flattened. The mucicarmine reaction was strongly 
positive in the protoplasm of most of the glandular 
epithelium, and certainly also in the mucinous 
amorphous material which filled many of the lu- 
mina. A similarity to cervical glands was noted in 
places only. Many of the epithelial cells did not 
have the morphological aspect of mucinous cells but 
of ordinary secreting cylindrical elements; the muci- 
carmine reaction, however, was positive. In this 
case also the glandular epithelium in places was con- 
tinuous with the basal layer of the surface epithe- 
lium, and some glands had broken through the sur- 
face epithelium as described. In a few areas the 
surface epithelium grew down into the glands in 
solid pegs, filling the lumen of the underlying gland. 
In places the squamous epithelium lifted up the 
cylindrical epithelium by growing under it, as de- 
scribed in the healing of erosion by Robert Meyer. 
The connective tissue surrounding the glandular 
structures was inflamed, lymphocytes and plasma 
cells prevailing; polymorphonuclear leucocytes were 
lew. 

No follow-up notes are available.' 

CasE 3”. A nulliparous 52 year old woman was 
admitted to the Woman’s Hospital in 1916 on ac- 
count of a profuse persistent vaginal discharge. At 
the age of 36 she had been curetted in another hos- 
pital, and it seems that at that time the vagina was 
found normal. Menopause began at 49. Vaginal 
examination revealed a large tumor protruding from 
the posterior vaginal wall, and biopsy was per- 
formed. The pathological diagnosis at that time was 
diffuse malignant adenoma of the vagina, originating 
from the bartholinian gland. Vagina and cervix 
were amputated. ‘The resected cervix was 4 centi- 
meters long, the external os was nulliparous, the 
vagina was 12 centimeters long, 5 centimeters wide. 
The whole inner surface was deep red and there were 
a number of irregularly outlined ulcers with de- 
pressed center. Many small verrucous protrusions 
could be seen. The submucosa and the outer layers 
of the vaginal wall appeared intact. In the fornix 
the vaginal wall seemed to have an intact surface 
also. 

On microscopic examination the whole surface 
epithelium appeared destroyed by necrosis and 
inflammation. The subepithelial tissue, which was 
diffusely permeated by glandular structures, formed 
the surface. The connective tissue was inflamed, 
partly hyalinized; it was thickened. Lymphocytes 
and plasma cells prevailed in the inflamed area, but 


1Clinical data furnished by Dr. M. C. Lilienfeld. 
*This case formed the subject of a presentation by Dr. Plaut before 
the American Association of Pathologists in 1927. 
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there were also a few polymorphonuclear leucocytes. 
These cells formed thick coats around the glands, 
creating a superficial similarity with cytogenic 
tissue. The glands were found in almost every sec- 
tion from the different portions of the vagina. They 
were heaped up in some, scattered in others. On 
account of the necrosis of the surface layers, no 
statement could be made concerning connection be- 
tween glands and surface epithelium. There was no 
connection whatever between the glands in the 
vaginal wall and the glands of the cervix. Special 
attention was given to this point; the cervix was 
examined at several levels; no pathological lesions 
were found. 

The whole arrangement of the glands, however, 
was so similar to that in the 2 other cases that we 
may assume a similar relation to the surface epi- 
thelium having existed. The more superficially 
situated portions of the glands were running at 
right angle to the surface, branching and forming 
coils in the deeper layers. Most glands were narrow, 
few were moderately distended. There was little 
tendency to the formation of cysts. The whole 
glandular picture was much less regular than in the 
two other cases, but the basement membrane could 
be recognized wherever the inflammation was not 
too severe and the epithelium formed only one layer 
throughout. The variation in the character of the 
epithelial cells was the same as described in the other 
cases. The glands also did not invade the muscular 
tissue. The outer layers and the paracolpium were 
intact. The cervix, as mentioned, was examined 
very carefully and, except for slight inflammation, 
nothing unusual was found. Endometrium and 
myometrium showed senile changes. 


Thus in 3 women who were in the menopause 
or near it, mucinous glands were found in the 
wall of the vagina. In Case 1, there were no 
clinical symptoms, the glands were found 
accidentally and were covered entirely with 
normal vaginal surface epithelium through 
which some of the glands emptied by means of 
narrow gaps. Some of the glands were dis- 
tended to small cysts. In Cases 2 and 3, the 
patients mainly complained of a severe leu- 
corrhea; in Case 2 bleeding after intercourse 
also was noted. In these 2 cases the surface 
epithelium was destroyed—in a circumscribed 
area in one case, diffusely in the other—and 
the mucinous glands thus formed the surface 
of the vagina. Correspondingly, in 1 case, a 
circumscribed lesion had presented _ itself 
which was clinically considered carcinoma; 
the lesion in the other case also was considered 
malignant and treated as such. In 2 cases no 
recurrence and no metastases took place; 
one could not be followed up. 
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Fig. 1. Case 1. Under the normal vaginal epithelium, 
glands are situated; they vary in size and shape. 


It seems reasonable to consider these 3 
cases as 3 different phases of one and the same 
lesion which is mainly characterized by the 
presence of mucinous glands in the wall of 
the vagina. On account of the even distribution 
of the glands, and of the arrangement of 
epithelium in single layers, which facts both 
speak against tumor-like overgrowth, we see 
fit to retain the name adenosis which was 
used in the presentation of our case in 1927. 
The name “adenomatosis” used by others 
would make the disease a true tumor, which, 
in Our opinion, it is not. 


ANATOMICAL AND EMBRYOLOGICAL 
CONSIDERATIONS 


The presence or absence of glands in the 
normal human vagina has been much dis- 
cussed, notably in the last decade of the last 
century and the first one of ours. Most of the 
anatomists are of the opinion that the normal 
human vagina does not contain glands. Hyrtl 
states that glands occasionally are seen, and, 
according to Maximow, the fornix sometimes 
contains glands of cervical type. The much 
quoted statement by von Preuschen that he 
had found glands 6 times while examining the 
vagina in 30 autopsies has been doubted from 
the beginning and cannot be accepted. Robert 
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Fig. 2. Case 1. Three dilated glands. The lining of one 
gland is continuous with the surface epithelium. 


Meyer (g) has seen gland-like formations in 
older fetuses, and Schroeder states that they 
can be found in one-third of all older fetuses. 
These formations, however, as Robert Meyer 
himself has stressed, are entirely different 
from mucinous glands. Mucinous glands in 
the vagina must be extremely rare. Robert 
Meyer has seen them once in a fetus and does 
not make any statement of having ever seen 
them in the adult. An extensive search of the 
literature confirms our opinion that these 
glands are extremely rare and one has a right 
to make the definite statement that mucinous 
glands do not form part of the normal human 
vagina. This statement is not modified by 
the study of the cyclic changes in the human 
vagina. No mucinous change of the epithe- 
lium has ever been found in the human 
vagina. 

The question arises, under what circum- 
stances are the mucinous glands of adenosis 
formed in the vagina? They are covered by 
the normal vaginal epithelium, only some of 
them open into the vaginal lumen, but forma- 
tion of cysts is not very marked in spite of 
the fact that the epithelium is found secreting. 
Thus it is not probable that we are dealing 
with congenital abnormalities. The glands 
must develop in later life. Their great rarity 
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Fig. 3. Case 1. One mucinous gland has broken through 


the surface epithelium. The subepithelial tissue is in- 


flamed. 


makes it improbable that every vagina under 
certain circumstances has the power of form- 
ing cervical glands, as Robert Meyer has 
assumed. We believe that certain parts of the 
vaginal epithelium may have retained the 
capacity of forming mucinous glands. This 
hypothesis is supported by the modern con- 
cept concerning the embryology of the vagina 
(Robert Meyer, 10, 11; and Vilas). According 
to these authors, the human vagina is not 
lined with muellerian epithelium but with 
epithelium of the urogenital sinus. This epi- 
thelium grows upward and forms the perma- 
nent lining of the vagina. During this process, 
first the lateral parts of the vagina are oc- 
cupied, while a narrow zone in midline, not- 
ably in the upper half, is occupied for a longer 
time by muellerian epithelium. It might hap- 
pen that in certain parts of the vagina muelle- 
rian epithelium remains; these cells then 
might, even in the adult woman, be able to 
differentiate into mucinous epithelium as the 
muellerian epithelium normally does in the 
cervix uteri. This process would not repre- 
sent a metaplasia, if by metaplasia we under- 
stand the transformation of a fully differen- 
tiated tissue or cell type into another fully 
differentiated one. Our hypothesis does away 
with the precarious assumption of embryonic 


Fig. 4. Case 3. The gland is lined with a single layer of 
mucinous epithelium. Surrounding connective tissue is 
inflamed. This tissue does not resemble cytogenic tissue. 


remnants. Slight flaws in the embryological 
development, which as we know are frequent, 
would be sufficient to explain the possibility of 
the formation of mucinous glands in the adult 
vagina. Schiller has expressed himself in 
similar fashion—in spite of the fact that he 
uses the term metaplasia. This hypothesis 
also explains the similarity of the glands with 
cervical glands since cervical glands are of 
muellerian origin. 


CASES FROM LITERATURE! 

Adenosis of vagina is very rare. To our 
knowledge, no other case_has: been reported in 
the American literature. - It was difficult to 
find the pertinent case reports because a 
variety of diagnoses have been made on these 
cases. We are quoting the cases not in chrono- 
logical order but corresponding to the inten- 
sity of the: change in the vaginal wall. We 
begin with glandular structures found acci- 
dentally in the vaginal wall, without pertinent 
clinical symptoms having been present. 


Davidsohn, 1900, found cockscomb-like protru- 
sions extending from the middle of the vagina up to 
the fornix for a distance of 3 to 4 centimeters later- 

1More cases of adenosis may be hidden in the literature under various 
headings. See, for instance, Figures 3 to 6 in Table V in the paper by 


Anton Sitzenfrey: Das Uebergreifender Adenomyome des Uterus auf 
den Mastdarm. Ztschr. f. Geburtsh. & Gynaek., 1909, 64: 538. 
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ally on the right side. The patient was 27 years old, 
and sterile. Glandular structures, resembling cer- 
vical glands, were situated in the subepithelial con- 
nective tissue. The muscular layer did not contain 
glands. The glands were lined with clear cylindrical 
epithelium; they were branching; they resembled 
cervical glands. Some of them were cystic, some 
opened through the normal vaginal epithelium. A 
cellular stroma surrounded them. The author con- 
sidered the glands as a “scattered congenital 
erosion.” 


In our opinion, the lesion represents ade- 
nosis of vagina similar to our Case 1. The 
glands in Davidsohn’s case were entirely 
covered by the epithelium and did not give 
rise to clinical symptoms. In our opinion, one 
should talk about a congenital erosion only 
when glands looking like cervical glands are 
found in the immediate neighborhood of the 
vaginal portio. Assuming that the lesion in 
Davidsohn’s case had been an erosion, it 
could only have been a healed erosion and 
there were no indications that cervical epithe- 
lium previously had been on the surface 
which was found covered with normal vaginal 
epithelium when the tissue was examined. 
Furthermore, the cervix itself was found 
normal. Nuernberger considers Davidsohn’s 
case as adenomyosis of vagina. We cannot 
share this opinion. The cellular tissue around 
the cervical glands is not sufficient evidence. 
The cervical character of the glands also 
speaks against adenomyosis and so does the 
lack of glands in the outer layers of vagina 
and the absence of clinical symptoms. 


Zacherl, 1933, found cockscomb-like polypoid 
swellings in the middle and upper third of the vagina. 
The patient was 25 years old, pregnant, and came to 
the clinic on account of cystitic symptoms. Biopsy 
revealed tortuous, slightly branching glands with 
high cylindrical epithelium. They were scattered 
under the slightly thinned out vaginal epithelium; 
the glands opened into the vagina. The stroma 
surrounding them in places appeared decidual. 
Zacherl considered the glands as ectopic cervical 
glands. The cervix was normal. 


In this case the similarity with cervical 
glands is very marked; in the other cases the 
tortuosity, the branching and the conglomera- 
tion are much more marked. 

Poupinel’s, (1880) patient was a 35 year old primip- 


ara, secundigravida, who 5 years before admission 
had noticed a swelling in the posterior wall of the 


vagina, between the middle and the upper thir. 
Lately the mass had been growing, in the opinion of 
the patient, and on examination it had the diameter 
of a two francs piece. The cervix was intact. The 
mass was excised; it consisted of about fifteen sma'l 
cysts which were scattered under normal vagin«l 
epithelium. They were lined with high cylindricz] 
mucinous epithelium. The cysts contained mucinous 
matter. 

In the case of Geyl, 1894, no clinical data are 
available. Anteriorly in the right vaginal wall, « 
somewhat larger cyst was situated. The cervix 
was normal. Between the cyst and the normal 
vaginal epithelium, ‘‘adenoma-like”’ glandular ducts 
were found. They were lined with clear cylindrical 
epithelium. There was no connection with the sur- 
face epithelium. 


Gey] is of the opinion that the cyst origin- 
ated from one of the glandular ducts. He 
thus has shown the possibility of so called 
isolated vaginal cysts arising from adenosis. 
It is quite possible that careful examination 
of the vaginal tissue next to seemingly single 
cysts might bring to light more such instances. 


While removing a “‘fibromatous polyp”’ from the 
vagina of a 50 year old, quadripara, Widmer, 1904, 
found several small subepithelial cysts in the poste- 
rior vaginal wall. The largest measured 6 milli- 
meters, none reached deeper than 8 millimeters into 
the wall. Some of the structures were round, some 
cockscomb-like. A single layer of cylindrical epithe- 
lium with basal nuclei formed their lining. The 
epithelium was considered mucinous epithelium by 
Widmer. Some of the glands opened into the 
lumen by means of narrow ducts. The glands did 
not show the bifurcation which is characteristic for 
cervical glands. No connection between the basal 
layer of the surface epithelium and the glandular 
epithelium was found. The cervix was intact. In 
this case also the glands were found accidentally. 


In the cases mentioned so far no doubt had 
existed in the minds of the clinicians that the 
lesion was entirely benign. Correspondingly, 
no follow-up reports are available. 


Whitehouse, in 1922, found multiple small cysts 
in the anterior and posterior wall of the upper part 
of the vagina. The patient, a 40 year old, secundip- 
ara, complained of persistent mucopurulent dis- 
charge. She had an extensive erosion of the cervix. 
The vaginal cysts were situated under normal 
epithelium; their epithelium was partly cylindrical, 
partly cuboidal. Whitehouse believed that the ero 
sion had extended over the vagina. 


We assume that in this case also adenosis 
similar to our Case 1 has been present. Since 
the glands were all covered with norma! 
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epithelium, it is reasonable to assume that 
the patient’s discharge was of cervical origin. 
It is interesting to note that in Whitehouse’s 
patient a uterus unicollis was present, indi- 
cating embryonic disturbance in the mueller- 
ian ducts. Whitehouse designated his case 
as adenomatosis. 


In the following 4 cases the adenosis had 
caused clinical symptoms. 


Schiller’s (1924) patient was 32 years old. She had 
had an abortion 8 years before admission. She came 
to the clinic on account of ‘‘cystitic symptoms.” 
Two centimeters below the external os, toward the 
right, an ulcer, the size of a two crown-piece, was 
found. It was excised. Tortuous mucinous glands 
of cervical type occupied the ulcerated region; some 
of them were situated on the surface, others were 
covered by vaginal epithelium. The cervix was 
normal. The excision resulted in a complete cure. 
Schiller assumed that metaplasia of vaginal epithe- 
lium had taken place. 


This case forms a parallel to our Case 2, 
namely adenosis with circumscribed loss of 
surface epithelium and with glands forming 
the vaginal surface. Schiller’s patient did not 
have any gynecological symptoms, while in 
our Case 2 the patient complained of severe 
discharge and of bleeding at intercourse, 
which symptoms both were easily explained 
by the anatomical lesion. 

Under the name “‘vaginitis adenofibrosa”’ a 
case ismentioned by Robert Meyer (7). Colpec- 
tomy was performed because malignant change 
was suspected. The whole vaginal surface 
from introitus to fornix was covered with 
nodules and small cysts. Three years after 
operation the patient was in good health. 
One of the pictures Meyer gives resembles 
our Case 3. 


In 1910, Bonney and Glendenning published a 
paper “‘adenomatosis vagine; a hitherto undescribed 
condition.” Their patient was a 42 year old quintip- 
ara, whose last delivery was 8 years before admis- 
sion. For 12 years this patient had a tenacious 
whitish discharge which steadily increased and which 
at the time the patient came to examination amount- 
ed to about 180 grams daily. The patient otherwise 
was in good health; cervix, uterus, and adnexa were 
normal. Several biopsies were taken from the vag- 
inal wall. Under the thinned out vaginal epithelium, 
numerous glands were found, lined with a single 
layer of mucinous epithelium and embedded in the 
subepithelial fibromuscular tissue. Some of the 
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glands were cystic. At several points, the basal 
layer of the surface epithelium was found con- 
tinuous with the glandular epithelium. There was 
no inflammation. 


Bonney and Glendenning deserve the credit 
for having been the first to describe adenosis 
in detail. They interpreted the glands as 
being of muellerian origin. The vaginal dis- 
charge, in their case, probably was caused by 
the vaginal glands. One may assume that 
either there were large defects of the vaginal 
epithelium or that many of the glands did 
open into the lumen of the vagina. Of all 
cases known to us, discharge was present only 
in such where a considerable defect of vaginal 
epithelium was present. (Unless there was a 
discharge which could be explained by cervical 
disease). 


Haultain, 1911, described the following case: A 
35 year old woman had a copious waterous dis- 
charge and something protruded from her vagina. 
A tumor-like mass was attached to the anterior wall 
of the vagina; it was clinically diagnosed as fibro- 
adenoma. The whole vaginal wall was intensely red 
and waterous fluid oozed from it. A piece of vaginal 
wall which was removed together with the tumor 
was ‘‘covered with a small adenomatous structure 
which closely resembled a cervical erosion.” Scrap- 
ing and swabbing of the vagina gave temporary 
relief. Fourteen years later the patient came back 
complaining of severe heat in the vagina and fre- 
quency in micturition. At that time the vaginal 
wall was greatly thickened, still deep red, and there 
were wart-like protuberances. Another biopsy showed 
the same adenomatous structures only much more 
exaggerated, with the glands replacing the squamous 
epithelium and dipping deep into the muscular 
tissue. For 8 years the waterous discharge had been 
so abundant that the patient had to use eight to ten 
napkins daily. She never had felt pain and there 
never was any hemorrhage. One year later the pa- 
tient died “‘of pure asthenia.” 


This impressive description closely resem- 
bles our Case 3 except for the necrosis of the 
surface epithelium which was present in our 
case. We certainly do not consider the lesion 
in Haultain’s case an infiltrating diffuse 
adenoma with malignant change, as the 
author did. The fact that the lesion did not 
kill, in spite of the conservative therapy ad- 
hered to for 14 years, does not speak in favor 
of malignancy. The description given by 
Haultain does not induce us to believe that 
there was a real infiltrating new-growth. We 
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consider this lesion as a very severe adenosis 
of vagina with characteristic clinical and 
histological picture. 

In 1939 Scannell reported a case which seems to be 
adenosis of vagina as far as the picture given per- 
mits us to judge. The case was published under the 
diagnosis, ‘‘primary adenocarcinoma of vagina.” 
The patient was a 38 year old nullipara. For 8 years 
she had had a vaginal discharge which resisted all 
treatment. She had a feeling of heat in the vagina 
and in the last 3 years there had been occasional 
spotting. Uterus and cervix on examination ap- 
peared normal. In the vagina there were “‘multiple 
flat, hyperemic lesions varying in size from o.1 to 
0.5 millimeter. These were distributed throughout 
the entire vagina but were more numerous in the 
lower third.”’ On the photograph a glandular struc- 
ture is seen situated under normal vaginal epithe- 
lium. It is lined with a single row of regular, high 
cylindrical epithelium. The surrounding subepithe- 
lial connective tissue is inflamed. There seems to be 
a close connection between the surface epithelium 
and the glandular structures. 

As mentioned, we feel that this case is a diffuse 
adenosis of the vagina. Thus the conservative 
treatment appears doubly justified and the prognosis 
better. 


POINTS OF INTEREST IN CASES FROM 
LITERATURE AND IN OUR OWN CASES 


The histological descriptions quoted from 
the literature are very similar to our own 
cases. It seems unnecessary to describe the 
histological picture again in detail, and there 
is no doubt that we deal with a characteristic 
entity. A few points might be stressed again. 
Most authors have talked about aberrant 
cervical glands or about very extensive ero- 
sion of the cervix. But the shape of the glands 
and of the epithelium is identical with that of 
cervical glands only in a few of the reported 
cases, in others there is a certain similarity. 
Obviously the differentiation of the glands in 
the wall of the vagina has reached different 
degrees in different cases. The assumption 
that these epithelial cells represent different 
phases of differentiation of originally indiffer- 
ent. muellerian vaginal cells seems to us well 
founded. A lesion should be called ‘‘erosion”’ 
only when it is situated on the cervix. A fur- 
ther difference between adenosis of vagina 
and the so called cervical erosion lies in the 
fact that in adenosis squamous epithelium is 
not replaced by cylindrical epithelium as is 
characteristic for the erosion. In the early 
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phases of adenosis of vagina the vaginal glands 
are completely covered by the normal squa- 
mous surface epithelium of the vagina. The 
glands form the surface of the vagina only 
when the squamous vaginal epithelium is de- 
stroyed. The picture seen most frequently 
bears a certain similarity to the healed erosion 
and occasionally squamous epithelium is 
growing into the vaginal glands as it does dur- 
ing the process of healing in the cervical 
erosion. 

The most striking clinical symptom is the 
severe and persistent vaginal discharge in the 
presence of a non-diseased cervix. The dis- 
charge sometimes is thin, serous, sometimes 
tenacious. Bleeding on touch and a feeling of 
heat in the vagina are further important symp- 
toms. On examination one either finds a 
circumscribed swelling and induration which 
might simulate ulcer or carcinoma, or the 
vaginal wall is diffusely red and swollen. In 
the latter case there often are small protru- 
sions in rows, they may be polyp-like or cystic. 
The upper third of the vagina and the midline 
are mostly affected, but adenosis may also be 
found in the lateral vaginal wall and down 
near the introitus. The polyps and the small 
cysts frequently are found accidentally. 

Since adenosis never has been found in 
children, and since mucinous glands have 
been found only once in the vagina of an em- 
bryo, we must assume that the gland-like 
differentiation of the indifferent vaginal epith- 
elium takes place in young adult women. 
This might induce one to look for relation 
to the anatomical and physiological changes 
connected with menstrual cycle, pregnancy, 
and childbirth. The available data, however, 
give no hint in this direction. We do not 
know either why in some cases the surface 
epithelium of the vagina becomes destroyed 
sometimes in isolated spots, sometimes over 
large areas. One might assume that mate- 
rial secreted by the vaginal glands does mac- 
erate the surface epithelium. While it is pos- 
sible that in extensive adenosis a large number 
of glands opening through intact epithel- 
ium might cause considerable discharge, 
we have no definite information about this 
because the sections from single biopsies do 
not give a complete picture of the condition 
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of the surface epithelium and of the number 
of glandular openings. 

For the differential diagnosis, the following 
diseases have to be considered: tumors of 
Gartner’s duct, endometriosis, and carcinoma. 
Tumors originating from Gartner’s duct are 
situated laterally and rather deep in the wall. 
Only in exceptional cases (Ekstein) do they 
develop in the direction of the lumen of the 
vagina. In formations originating from Gart- 
ner’s duct, mucus is absent. This is an impor- 
tant differential diagnostic item. 

Endometriosis also can be differentiated 
from adenosis without much difficulty. In 
adenosis the periodic aggravation of symp- 
toms is absent and the rectovaginal and vesico- 
vaginal septum remain free. Histologically, in 
the majority of specimens of endometriosis, it 
can be seen that the glandular structures 
grow from outside inward. In primary endo- 
metriosis of the vagina, we must expect en- 
dometrium-like glands which are surrounded 
by cytogenic tissue. Even if occasionally 
(Homma) mucus might be demonstrated in 
such a gland, the characteristic endometrioid 
tissue can be recognized easily. 

In diffuse adenosis, the even character of 
the lesion makes it improbable that we deal 
with a carcinoma. There is no invasion. The 
epithelium is regular and arranged in single 
rows. In circumscribed adenosis the differen- 
tial diagnosis might be more difficult, even 
for specialists in gynecological pathology. The 
possibility of adenosis of vagina must be kept 
in mind when one deals with glandular struc- 
tures in the vaginal wall, notably at points 
where aberrant glands cannot be expected. 


THE RELATION OF ADENOSIS TO 
ADENOCARCINOMA 


The reports from the literature and our own 
cases show that adenosis of vagina is a benign 
lesion. To our knowledge, no death has been 
attributed with certainty to adenosis. (In 
Haultain’s case the cause of death is obscure.) 
The circumscribed lesions were cured by 
excision. 

This, however, does not prove that adenosis 
might not be a precursor of tumor. The fol- 
lowing cases, in our opinion, show that 
adenoma and adenocarcinoma may form sec- 
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ondary to adenosis. It even seems quite 
possible that a majority of the rare primary 
adenocarcinomas of the vagina did develop on 
the basis of adenosis. (Tumors of Gartner’s 
duct do not belong here.) 

In 1900 Pinna Pintor observed a primary 
glandular adenocarcinoma of vagina in a 53- 
year old unmarried nullipara. 


The patient had a slight bloody discharge for the 
last 5 months. The menses had ceased 5 years before 
admission. A soft, dark red, fungus-like mass, 2 
centimeters in diameter, was situated in the anterior 
vaginal wall, 2 centimeters above the introitus. The 
tumor was excised, the patient was cured. The 
major part of the tumor was situated in the sub- 
mucosa. It is described as “areolar with papillary 
formations and cylindrical epithelium.”” The epithe- 
lium was partly unilayered, partly multilayered. 
Small glands with a single layer of cylindrical epithe- 
lium were found under the intact vaginal epithelium 
in the neighborhood of the tumor. 


In Pinna Pintor’s opinion this tumor did 
not originate from aberrant bartholinian 
glands and is not to be compared with the 
usual carcinoma of the vagina. He assumed 
that the adenocarcinoma originated from 
atypical proliferation of abnormal vaginal 
glands. We fully agree with Pintor’s interpre- 
tation, and this case appears especially impor- 
tant because it demonstrates the character- 
istic glands of adenosis in the direct neighbor- 
hood of the tumor. Pintor’s description and 
his pictures, in our opinion, are more sugges- 
tive of an adenoma, as described by Penkert 
and Spencer, than of a true adenocarcinoma. 

The case of Penkert, 1934, also demon- 
strates the formation of an adenoma on the 
basis of adenosis. 

The patient was a 45 year old woman, trigravida, 
secundipara. For half a year before admission she 
noticed a profuse thick yellowish, odorless discharge 
and there was bleeding after intercourse. Three 
centimeters above the introitus, toward the right, 
a soft, cyst-like tumor, the size of a hazel-nut, was 
situated in the vaginal wall. Scattered over the 
whole vagina were numerous ovoid nodules varying 
in size from a pea to a hazel-nut. The cervix did not 
show an erosion, the uterus was slightly enlarged. 
A diagnosis of “‘polycystic polypoid colpitis” was 
made. The lesion was considered malignant and a 
Wertheim operation was performed. On histological 
examination the cervix appeared normal, there were 
only a few nabothian cysts. Over the nodule the 
vaginal epithelium was missing. The nodule con- 
sisted of ramifying glands partly situated dos-d-dos; 
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the epithelium was irregular, some cells contained 
mucus, and the diagnosis of an adenoma of inverting 
type was made. The basal membranes were intact 
throughout. 


In the opinion of the author, with which we 
agree, the tumor originated from the vaginal 
glands. Corresponding to the aforemen- 
tioned numerous nodules in the vagina, glands 
were found under intact vaginal epithelium; 
they were lined with a single layer of high 
cylindrical epithelium and resembled cervical 
glands. Occasionally an opening into the 
lumen of the vagina was found. In Penkert’s 
opinion, with which we agree, the glands 
probably originated from the basal layer of 
the surface epithelium. 

Hoehne’s patient was 35 years old. 


The posterior vaginal wall in the upper third, 
directly to the right of the midline, contained a deep 
red cauliflower tumor whose upper edge was 1 centi- 
meter away from the posterior cervical lip. The 
cervix appeared normal. The last delivery of this 
quadriparous woman had taken place only 5 months 
before admission. She complained of partly bloody 
discharge, loss of weight, anorexia, and constipation. 
Bladder and rectum were normal. Biopsy showed 
adenocarcinoma and a radical operation was per- 
formed. Uterus and cervix were normal. The tumor 
was mainly situated in the subepithelial connective 
tissue of the vagina. At a few points only it en- 
croached a little upon the musculature but without 
reaching the outer layers. In a few areas muscle 
tissue was destroyed. The glands varied in size and 
shape. In places they were covered by the normal 
squamous epithelium of the vagina. The epithelium 
in the glands of the tumor in places was multilayered. 
In the vaginal wall between the cervix and the upper 
edge of the tumor, glands were situated looking 
similar to cervical glands. The mucicarmine reac- 
tion in their epithelial cells was positive. 


It is logical to assume, as Hoehne did, that 
the adenocarcinoma originated in the vaginal 
glands. 

Hoehne’s paper does not mention mitotic 
figures, irregularities of nuclear structure, or 
loss of basement membranes. We cannot 
decide whether this tumor should be called a 
true adenocarcinoma or an adenoma. 

Strachan, 1932, described 2 cases of primary 
adenocarcinoma of the vagina, the patients 
being 50 and 48 years old, respectively. 


In both instances the cervix was intact and the 
upper part of the vagina was occupied by a soft, 
dark red, mushroom-like tumor mass which origi- 


nated from the middle of the posterior wall. In both 
cases the tumor could be removed with the finger, 
easily and with a negligible amount of hemorrhage. 
Both patients were treated with radium. In the first 
case, after 1 year a local recurrence took place, which 
also was, removed digitally. After removal of the 
tumor there was only a small superficial defect in 
the vaginal wall. The 1 patient was found in good 
health 20 months after the first treatment. In the 
second case only 2 months had elapsed at the time of 
publication. Both tumors were adenocarcinoma, 
partly with solid areas. It might be mentioned that 
the one patient was an octipara, the other one a 
nullipara. 


Strachan discusses in detail the papers of 
Bonney and Glendenning and of Haultain. 
In his opinion these adenocarcinomas might 
originate from “‘ectopic cervical glands”’; he 
considers adenosis of the vagina a precancer- 
ous lesion. Our own Case 3 also demonstrates 
the formation of a large adenomatous tumor 
in a vagina affected with adenosis. 

The tumors described by Moench, Siefart, 
and Spencer might belong in the same 
category. 

These reports indicate that an adenoma or 
adenocarcinoma can originate from adenosis. 
It is doubtful, however, whether this gives us 
a right to call adenosis a precancerous lesion, 
as Strachan does. The number of adenosis 
cases with tumor formation in the literature is 
almost as large as that of adenosis cases with- 
out. This might be interpreted in favor of the 
conception of a precancerous character. But 
adenosis probably runs its course in many 
cases without giving symptoms and thus is not 
recognized, while practically every case of 
carcinoma will be diagnosed and probably 
published if it is one of the rare adenocar- 
cinomas. 

In the gross specimen the adenoma and the 
adenocarcinoma may look alike. The tumors 
are cauliflower-like, soft, dark red; they de- 
velop into the lumen of the vagina without 
infiltrating the wall. They are easily removed, 
often without the help of an instrument, and 
the hemorrhage is slight. Adenocarcinoma of 
the vagina, in spite of a somewhat rather 
irregular histological picture, is relatively 
benign. As far as our knowledge goes, metas- 
tases have not been observed even when a 
large primary tumor was present for a long 
time. Local recurrences have been observed. 
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They were removed easily. Local excision, 
perhaps followed by radiation, seems to lead 
to a permanent cure. We do not know of any 
death from adenocarcinoma of the vagina. 
It little matters whether one calls these 
tumors adenoma or adenocarcinoma with low 
malignancy. 


SUMMARY AND CONCLUSION 


1. The term adenosis of the vagina desig- 
nates the presence of glands in the subepithe- 
lial layers of the vaginal wall, which normally 
does not contain glands. 

2. Adenosis of the vagina does not occur 
in children. The youngest patient was 25, the 
second youngest 27; 4 belonged to the fourth 
decade, 3 to the fifth, the 3 oldest ones were 50, 
52, and 62 years old, respectively. In 1 case 
no age was given. 

Three of the patients were nulliparous — 1 
was young, 1 middle aged, and 1 old. In1 
case parity was not mentioned. 

3. As long as the overlying vaginal surface 
epithelium remains intact, adenosis of the 
vagina need not make symptoms. When the 
vaginal surface epithelium is destroyed, a 
characteristic gynecological picture arises, 
mainly consisting of a copious vaginal dis- 
charge, a feeling of heat in the vagina, and 
bleeding on touch. 

4. Adenosis of the vagina may be diffuse 
or circumscribed. Circumscribed adenosis of 
the vagina may simulate carcinoma of the 
vagina. Seemingly single vaginal cysts may 
be part of an adenosis of the vagina. 

5. Primary adenocarcinoma of the vagina 
probably in most instances originates from 
adenosis. These rare tumors, which give the 
histological picture of adenocarcinoma, are 
relatively benign. 

6. The glands in adenosis of the vagina 
morphologically resemble cervical glands, but 
they do not originate from the cervix. The 
cervix may be entirely normal in adenosis of 
the vagina. 

7. The glands in adenosis of the vagina 
probably originate from muellerian epithelium 
which takes part in the formation of the vag- 
inal epithelium. 
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THE USE OF ASPARAGIN BACTERIOPHAGE IN THE 
TREATMENT OF ACUTE HEMATOGENOUS OSTEOMYELITIS 


PERRY S. MacNEAL, M.D., Ann Arbor, Michigan 


HERE has recently arisen in medical 

literature a discussion concerning the 

present concepts of treatment in 

acute hematogenous osteomyelitis. 
The formerly accepted dictum, “Where pus is 
half suspected, let it out” (4), is being called 
into question and attention is being more and 
more directed toward the importance of ade- 
quate treatment of the systemic infection that 
exists in so many of these cases. It has been 
repeatedly pointed out that “acute hemato- 
genous osteomyelitis represents the osteo- 
arthritic localization of a generalized pyogenic 
infection” (2, 3, 13, 16) and that the mortality 
is more dependent upon this septicemia than 
upon the local lesion in the bone (5). A recent 
statistical analysis by Brown (1) has also 
shown that the mortality is appreciably less- 
ened when surgical intervention is delayed 
and restricted to a minimum as opposed to 
early radical operation. If then, as these re- 
ports seem to show, the systemic infection is 
the important factor in early hematogenous 
osteomyelitis, some specific antistaphylo- 
coccal agent, applied early and vigorously, 
might be of value. 

Over the past 4 years we have had, at the 
Pennsylvania Hospital and the University of 
Michigan Hospital, the opportunity to treat 
with asparagin bacteriophage 12 consecutive 
cases of osteomyelitis associated with staphy- 
lococcal bacteriemia. Over this period no pa- 
tient was denied treatment, provided he 
showed a positive blood culture for the Staphy- 
lococcus aureus in the presence of a local 
lesion in the bone, and all patients fulfilling 
these criteria are included in this report. In 
addition to bacteriophage the usual surgical 
and supportive measures were employed, de- 
pending upon the individual indications. 

The nature of the bacteriophage, its action 
in vitro, and its clinical application have been 
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adequately discussed elsewhere by others 
(7 to 12) and its specific use in osteomyelitis 
has already been described (6). The present 
series of cases differs from the reports that 
have preceded it only in that all patients 
have received adequate bacteriophage therapy, 
whereas statistics previously reported have of 
necessity included all patients receiving bac- 
teriophage whether or not the dosage had 
been adequate. It is our belief that the mor- 
tality rates reflect this difference. 

The usual mortality rate of osteomyelitis 
with septicemia has been variously estimated 
at from 22 per cent (14) to 100 per cent. In 
order to determine this figure independently, 
all of the cases of osteomyelitis with positive 
blood culture for the Staphylococcus aureus 
seen in the University Hospital since 1925 
were reviewed. Of these there were 36, of 
whom 29 died—a mortality rate of 80.5 per 
cent. Of this number there were to who re- 
ceived no treatment other than adequate sur- 
gical drainage. Of these, 8 died—a mortality 
rate of 80.0 per cent. There were 5 patients 
treated with antitoxin of whom 4 (80 per cent) 
died. Two received sulfanilamide and both 
succumbed. Twenty-six received blood trans- 
fusions and 20 or 76.9 per cent, died. Nine 
received minute doses of broth bacteriophage 
of whom 7 or 77.7 per cent died. 

These figures, although including only a 
small number of cases, show a remarkably 
constant rate of survival which has not ap- 
parently been altered by any of the thera- 
peutic agents used, including multiple trans- 
fusions, sulfanilamide, antitoxin, broth bac- 
teriophage, or unaided surgery. Therefore, 
this series of 12 unselected cases, all having 
positive blood cultures, with a mortality rate 
of 8 per cent would seem significant. 

The bacteriophage used was obtained from 
the New York Post Graduate Hospital. It is 
made in a practically protein-free asparagin 
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Fig. 1. Case 1. M. P., University Hospital No. 432335. White female, aged 7. 


medium, thus minimizing the possibility of 
foreign protein reactions. It was routinely 
given in the manner described by W. J. Mac- 
Neal and F. C. Frisbee (7 to 9), although our 
doses tended to be somewhat larger. The 
initial dose was 5 cubic centimeters given in- 
travenously followed at 45 minute intervals 
by 10, 20, 30, 40, and 50 cubic centimeter 
doses. Administration was discontinued tem- 
porarily when a reaction (15) occurred or 
when a total dose of 500 cubic centimeters had 
been given. All patients received stock bac- 
teriophage for the first few days during the 
interval in which the specific type was being 
prepared. Surgical measures were under- 
taken as the indications arose and in some 
cases, as noted, blood transfusions, sul- 
fapyridine, neoprontosil, and antitoxin were 
given in addition to the bacteriophage. It is 
not our purpose here to deny that these meas- 
ures have been of value in treating the pa- 
tients presented. We do wish to point out, 
however, that mortality in this series is lower 
than when any of the other methods was used 
without bacteriophage in adequate doses. 

In order to control the factor of error in 
blood culture technique, a series of 35 cul- 


tures was made on the blood of patients not 
having clinical septicemia. All of these sub- 
jects had areas of local suppuration with 
purulent drainage through the skin. The 
technique used in collecting and culturing 
the samples was the usual routine of the hos- 
pital laboratory. One of these cultures showed 
a Micrococcus catarrhalis. No other speci- 
men showed growth of any kind. 

The ages of the patients in the present 
series varied from 3 to 20 years, the average 
being 12.0 years. There were 6 males and 6 
females. For purposes of analysis they have 
been divided into 3 groups: 

A. Patients who had more than one positive 
blood culture, were severely and critically ill, 
and developed metastatic foci. In this group 
there are 7 patients, with 1 death. 

B. Patients who were severely and critically 
ill, had more than one positive blood culture, 
but developed no metastatic foci. In this 
group there are 2 patients with no deaths. 

C. Patients who had one or more positive 
blood cultures, did not appear severely ill 
and did not develop metastatic foci. In this 
third group there are 3 patients, with no 
deaths. 
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Fig. 2. Case 2. P. K., University Hospital No. 448643. White female, aged 6. 


The clinical courses of 2 patients from group 
A and one each from groups B and C are pre- 
sented as examples of the method of treatment. 


CASE 1. M. P., 7 year old white female, Univer- 
sity Hospital No. 432335, was admitted with the 
history of having struck the right leg 2 weeks previ- 
ously. Pain and swelling had immediately super- 
vened followed shortly by chills, fever, nausea, 
vomiting, and delirium. Cough had been present 
for 1 week. Blood culture was positive on the fourth, 
seventh, thirteenth, and eighteenth days. The 
clinical course was complicated by multiple lung 
abscesses which resolved under conservative treat- 
ment. An attack of measles occurred during the 
eighth week in the hospital. The clinical course and 
treatment are outlined in Figure 1. 

CASE 2. P. K., 6 year old white female, Univer- 
sity Hospital No. 448643, was admitted with the 
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history that 4 weeks previously she had fallen, in- 
juring the left knee. This had been followed at once 
by local pain, swelling, and limitation of motion with 
fever, chills, and malaise. Repeated incision and 
drainage had been performed and saucerization car- 
ried out during this time. Blood culture had been 
persistently positive for Staphylococcus aureus dur- 
ing the past 3 weeks. A roentgenogram taken 2 
weeks before admission had revealed multiple lung 
abscesses. Hemoglobin on admission was 28 per 
cent. Blood culture was positive (about 2000 col- 
onies per cubic centimeter) on two occasions during 
the 27 hours that the patient survived. Autopsy 
revealed multiple pyogenic abscesses in all organs. 
The clinical course and treatment are outlined in 
Figure 2. 

CASE 3. F. R., 20 year old white male, University 
Hospital No. 437827, was admitted with the history 
of having had an acute osteomyelitis of the knee 6 
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Fig. 3. Case 3. F. R., University Hospital No. 437827. White male, aged 20. 
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Fig. 4. Case 4. R. W., University Hospital No. 304916. White female, aged 20. 


years ago which had been quiescent ever since. One 
week before admission he struck knee, and next day 
pain and swelling were noted, then fever, chills, and 
severe malaise. Blood cultures on fourth and eighth 
hospital days revealed Staphylococcus aureus. Clin- 
ical course and treatment outlined in Figure 3. 
CasE 4. R. W., 20 year old white female, University 
Hospital No. 304916, was admitted with the history 
of having suffered from chronic osteomyelitis of the 
right femur for 8 years. Six days before admission 
she had fallen, injuring the diseased area, and this 
was followed on the next day by severe pain in and 
about the right groin with limitation of motion of 
the right hip. There had been chills and fever, but 
the constitutional reaction had not been very 
severe. Blood culture on the first and fourth hos- 
pital days revealed Staphylococcus aureus. The clin- 
ical course and treatment are outlined in Figure 4. 


SUMMARY 


1. A series of 12 cases of osteomyelitis with 
positive blood cultures for Staphylococcus 
aureus is presented. These patients received, 
beside usual treatment of this disease, aspara- 
gin bacteriophage in adequate doses, intra- 
venously. 

2. Only one patient died. This rate, 8.3 
per cent, is sufficiently lower than the previous 
experience in the University Hospital, 78 per 
cent, to suggest that the addition of asparagin 
bacteriophage to the customary treatment 
may have favorably influenced the course of 
the disease in these patients. 

We are indebted to Drs. W. E. Lee and H. P. Brown, of 
the Pennsylvania Hospital, Philadelphia, and to Drs. F. A. 


Collerand C. E. Badgley, of University Hospital, Ann Arbor, 
for permission to treat these patients and report results. 
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CORRELATION BETWEEN CLINICAL AND EXPERIMENTAL 
FINDINGS IN CASES SHOWING INVASION OF THE 
BLOOD STREAM BY STAPHYLOCOCCI 


BARNARD KLEIGER, M.D., and JOHN E. BLAIR, Ph.D., 
New York, New York 


T has been well established by numerous 
studies that some pathogenic staphy- 
lococci produce a soluble exotoxin which 
is comparable in many of its properties 

to the other recognized bacterial toxins (3, 5, 
8, 21, 31). Space does not permit a detailed 
discussion of staphylococcal toxin, but a few 
facts about it, pertinent to the present report, 
may be mentioned. The effects of the toxin 
as observed experimentally include notably: 
hemolysis of rabbit erythrocytes, intense nec- 
rosis of certain tissues, and a rapidly lethal 
action in rabbits and mice. Some staphylo- 
coccal toxins may be sufficiently potent to kill 
rabbits within 2 to 15 minutes after intra- 
venous injection. In the short interval be- 
tween injection and death a characteristic 
series of events occurs. This includes un- 
steadiness, paralysis of the hind legs, rapid 
respiration, inco-ordinate running movements, 
dilatation of the pupils, incontinence of urine 
and feces, and finally violent convulsions 
terminating in death. 

Slightly less potent toxins, or small doses of 
potent toxins, cause death within a few days. 
Some of the symptoms described also appear 
just before death in these animals, particu- 
larly paralysis, rapid respiration, incontinence 
of urine, and diarrhea. Accompanying these 
symptoms, there has been observed in rabbits 
a marked increase of young myeloid cells in 
the bone marrow, and proportionately in the 
circulating blood (9g). When animals killed by 
toxin are subjected to postmortem examina- 
tion (5, 7, 12, 19, 23, 24, 25, 26) hemorrhagic 
lesions are usually found in the lungs, myo- 
cardium, and lining of the serous cavities. 
Necrosis is seen mainly in epithelial struc- 


From the Laboratory Division, Hopsital for Joint Diseases, 
New York. ° 
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tures, such as the skin, the mucosa of the 
gastro-intestinal tract, and the tubular epi- 
thelium of the kidneys. Degeneration of the 
endothelium of the smaller blood vessels is 
also found, especially in the glomeruli of the 
kidneys. 

A clinical illustration of the effects of potent 
staphylococcal toxin is offered by an incident 
which occurred in Bundaberg, Australia, 12 
years ago (13), and which stimulated consid- 
erable recent work on the staphylococci. 
Twenty-one children received a prophylactic 
injection of diphtheria toxin-antitoxin which 
had become contaminated by a highly toxi- 
genic strain of staphylococcus. Within 36 
hours 12 of these 21 children had died. The 
initial symptoms were cramps, vomiting, and 
the passage of abnormal green slimy stools. 
Later the children became cyanotic. The 
temperature rose, and there was an increase 
in the pulse rate, out of proportion to the rise 
in temperature—in some instances to as much 
as 196 per minute. Near death, respiration 
became rapid, the children became comatose 
and restless, had repeated convulsions, and 
were irrational. 

In consequence of clinical observations and 
experimental work on staphylococcal toxin, 
an important réle has been attributed to the 
toxin in the development of staphylococcal in- 
fections (1, 4, 6, 10, 22, 27, 29). It is possible 
that the toxin may be of primary importance 
in certain fulminating, rapidly fatal infec- 
tions. A necrotizing toxin may also aid in the 
establishment of local areas of infection. 
However, clinical observations (1, 4, 10, 22, 
29) which corroborate experimental evidence, 
indicate that toxin is often not the sole patho- 
genic factor. For example, it is possible to 
protect animals against the effects of toxin by 
active or passive immunization. Animals so 
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protected against toxin cannot, however, sur- 
vive the subsequent injection of living staphy- 
lococci, although their period of survival may 
be significantly prolonged (2, 3, 14, 15). 
may even happen that local infections de- 
velop in these animals, although an increased 
amount of antitoxin can be demonstrated in 
their blood serum (15). 

It is characteristic of many staphylococcal 
infections that they tend to localize in the 
tissues or organs affected. Little opportunity 
for localization occurs when the infection is 
caused by a staphylococcus producing a potent 
toxin. If the subject is suitably protected, 
however, the action of the toxin is minimized, 
and the resultant effect is that due to the locali- 
zation and establishment of infection by the 
staphylococcus. On the other hand, some 
strains of staphylococci produce no toxin, but 
that they are pathogenic is demonstrated by 
their ability to kill rabbits by dissemination 
of the organism through the tissues and conse- 
quent multiple abscess formation. This dis- 
tinction between toxigenic and non-toxigenic 
staphylococci was reported by Burky, and has 
been confirmed by Julianelle and Wieghard, 
and by ourselves. 

From our data, the results obtained in a 
study of 35 strains of Staphylococcus aureus 
isolated from the blood stream in cases of 
staphylococcal infections are described herein. 
Experimental studies were directed along 
three lines; first, determination of the ability 
of these strains to produce soluble exotoxin; 
second, ascertainment of the effect produced 
in animals by the injection of cultures which 
had been thoroughly washed to remove any 
trace of free toxin; and, third, analysis of the 
effect produced by the administration of 
staphylococcal antitoxin to rabbits infected 
with toxigenic staphylococci. 


EXPERIMENTAL STUDY 


For the study of soluble toxins, the staphy- 
lococci were grown in semisolid bacto-heart- 
infusion agar at 37 degrees Centigrade for 48 
hours in an atmosphere containing 30 per cent 
carbon dioxide. The clear supernatants ob- 
tained after centrifugation were tested for 
a-hemotoxin and for lethal toxin. The a-he- 
motoxin titer is represented by the smallest 
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amount of toxin which completely hemolyzes 
1 cubic centimeter of a 1 per cent suspension 
of washed rabbit erythrocytes after incuba- 
tion for 1 hour at 37 degrees Centigrade. 

Lethal toxin. For the determination of 
lethal toxin, the supernatants were injected 
intravenously into rabbits and mice. One 
rabbit weighing about 2,400 grams was used 
for each toxin, the dose being 1 cubic centi- 
meter per kilogram of body weight. From 4 
to 6 mice, weighing 18 to 20 grams each, were 
used for each toxin, the dose being 0.5 cubic 
centimeter. Rabbits and mice receiving highly 
potent toxins died, with characteristic symp- 
toms, within from 1 to 15 minutes after the 
injection. Less potent toxins killed the ani- 
mals in from 1 to about 6 days. Survival be- 
yond this time indicated that little or no toxin 
was present in the supernatants.’ There was 
a general, but not exact, correlation between 
the potency of lethal toxins and their a-hemo- 
toxin titers. Rapidly lethal toxins had a-he- 
motoxin titers ranging from about 0.02 to 
0.002 cubic centimeter. Less potent toxins 
had titers ranging from about 0.35 to 0.02 
cubic centimeter. 

Effect of cultures free from toxins. This toxin 
had been produced under favorable in vitro 
conditions. It was important to learn to what 
extent the staphylococci produced their patho- 
genic effects because of the in vivo production 
of toxin, or, lacking toxin, to what extent 
instead their pathogenic effects resulted from 
localization in, and impairment of function of, 
vital organs. For this purpose rabbits aver- 
aging 2,400 grams in weight were injected 
intravenously with saline suspensions of the 
cocci equivalent to the growth from one-half 
of a young agar slant culture. The cultures 
were washed three times in sterile normal 
saline to remove any free toxin. The last two 
washings contained no trace of toxin, as meas- 
ured by titration for a-hemotoxin. 

The animals were kept under close observa- 
tion until death, which occurred between 
tol hours and 12 days after injection. It 


1An objection might be raised to the use of supernatants (which might 
contain a few cocci) rather than sterile filtrates. Suffice it to say that 
our previous experience has shown that the results here described are en- 
tirely comparable to results obtained with sterile filtrates. Animals dying 
within a week after the injection of supernatants have never shown any 
abscess formation which could be attributed to the presence of cocci. 
For the practical purposes of these experiments, therefore, the use of 
supernatants was considered to be adequate. 
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was found that slightly more than one-third 
of the cultures studied produced sufficient 
toxin in vivo to kill the rabbits within 10 to 18 
hours. The symptoms described as occurring 
in connection with the rapid death of rabbits 
from the effects of a highly potent toxin were 
seen in these animals, and in the same se- 
quence. The difference was that the entire 
sequence required a period of hours instead of 
minutes, always ending in a short terminal 
period of dyspnea, convulsions, and incon- 
tinence of urine. Our close observation of 
this slower sequence of events leaves no doubt 
in our minds that death was directly due to 
the effects of the toxin elaborated in vivo by 
the staphylococci. There was no evidence of 
abscess formation during the relatively short 
period which elapsed before death. Cultures 
of the blood taken immediately post mortem 
yielded Staphylococcus aureus. 

A few strains produced toxin somewhat 
more slowly, killing the rabbits in 20 to 36 
hours. A tendency toward localization was 
seen in the development of areas of infarction 
in the cortex of the kidneys of these animals. 

Nearly one-half of the animals survived 
from 2 to 12 days after inoculation. There 
were no signs of early toxin formation. There 
was a progressive loss of weight, and at au- 
topsy there were cortical infarcts in the kid- 
neys of rabbits dying within 2 days, and mul- 
tiple abscesses of the kidneys and myocardium 
of the rabbits dying thereafter. 

Effect of administration of antitoxin. The 
effect of the administration of antitoxin to 
rabbits injected intravenously with washed 
agar cultures of staphylococci was studied. 
Staphylococcal antitoxin (Lederle) was given 
intravenously at the time of the infecting 
dose, and again at 24 hour intervals there- 
after. When antitoxin was given to rabbits 
infected with a highly toxigenic strain of 
staphylococcus the animals survived from 
2% to 5 times as long as the unprotected con- 
trols. They eventually died, however, show- 
ing multiple abscess formation, in contrast to 
the controls, which showed no formation of 
abscesses. When nontoxigenic strains of 
staphylococci were similarly injected into 
rabbits, those animals receiving antitoxin did 
not survive the controls for a significant 


period. At autopsy of both the controls and 
the treated animals it was found that multiple 
areas of suppuration had developed. 

It becomes apparent, therefore, that cer- 
tain strains of staphylococci are highly toxi- 
genic and may conceivably be responsible for 
certain fulminating, rapidly fatal infections 
in susceptible animals. The course is so rapid 
that there is little opportunity for the forma- 
tion of abscesses. When the infecting organ- 
ism is nontoxigenic, or when the effect of the 
toxin is removed by the administration of 
antitoxin, the course is prolonged, and local 
areas of suppuration ultimately appear. 


CLINICAL FINDINGS 


In view of the differences between the toxi- 
genic and nontoxigenic staphylococci, it be- 
comes important to learn whether clinical 
staphylococcal infections exhibit character- 
istics which indicate the type of organism 
causing the infection. Such characteristics 
might be of value both in differentiating be- 
tween certain types of staphylococcal infec- 
tion and in prognosis of the disease. 

For this purpose we have reviewed 35 cases 
of staphylococcal infection with invasion of 
the blood stream which were treated in the 
Hospital for Joint Diseases between 1932 and 
December, 1939. From a total of 43 such 
cases treated during that period, these were 
selected because in them the organism iso- 
lated from the blood was available for study, 
so that it became possible to make a direct 
comparison between its effect on experimental 
animals and the clinical symptoms of the case 
from which it was isolated. 

The total mortality rate for the 35 cases 
was 66 per cent. This rate is in harmony with 
the generally reported figures of about 66 to 
83 per cent (16, 17, 18, 20), although recently 
lower mortality figures have been reported 
(16, 29). A tendency was noted, which has 
previously been reported by others (20, 28), 
for staphylococcal infections of bones and 
joints with invasion of the blood stream to be 
less often lethal than those of the soft tissues. 
We have found that staphylococcal infections 
with invasion of the blood stream are more 
likely to be fatal in patients under 30 years of 
age than in older individuals. We have also 
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noted that cases of staphylococcal infection 
with invasion of the blood stream tend to 
occur in two year cycles, generally appearing 
between August and November. About 1o such 
cases have been seen in each of the years 1935, 
1937, and 1939, with only occasional cases in 
the intervals between. No explanation for 
this occurrence is offered, but it appears to be 
worthy of mention. 

Twenty-nine of these 35 cases have been 
sorted into two groups on the basis of certain 
consistent clinical characteristics which, as 
will be shown below, depend upon the sus- 
ceptibility or resistance of the patients to the 
effects of staphylococcal toxin. Six remaining 
cases fall into a miscellaneous group in which 
factors other than toxin production may be 
involved. The features distinguishing these 
clinical divisions are as follows. 

Toxin-susceptible group. Fourteen  pa- 
tients exhibited clinical symptoms which must 
be attributed to the effects of the toxin. All 
were under 30 years of age, the majority being 
between 10 and 15. Eleven of the 14 patients 
died, the mortality rate being 78.5 per cent. 
The disease was usually ushered in by symp- 
toms of a generalized infection, including 
those of an acute gastro-intestinal disturb- 
ance, such as anorexia, nausea, and vomiting, 
associated with indefinitely localized ab- 
dominal, pain, tenderness, and _ spasticity. 
This was followed by diarrhea of an abnormal, 
watery, foul-smelling stool. The patient then 
became incontinent and remained so until 
death. Early irritability and restlessness were 
followed by coma and delirium, and before 
death the patients became completely ir- 
rational. Nuchal rigidity was present in most 
of the cases, but when lumbar puncture was 
performed the fluid and dynamics were found 
to be normal. Urinary symptoms, such as 
anuria, polyuria, and incontinence were often 
present. 

On examination the patients were wet with 
perspiration and had cyanosis of the lips and 
of the finger-nail beds. The temperature was 
elevated. The pulse rate was also elevated 
to an extent out of proportion to the height 
of the temperature. None of the patients had 
chills. Embolic phenomena in the skin and 
conjunctive such as petechiz, tiny pustules, 


etc., were often present. Pupillary changes 
of the eyes varied, but were present in most of 
the subjects. 

Analysis of the urine revealed changes char- 
acteristic of renal irritation; i.e., small amounts 
of albumin, occasional white blood cells, red 
blood cells, and clumps of pus cells. When 
cultures of the urine were made, these yielded 
staphylococci. While the total white blood 
count and the percentage of polymorpho- 
nuclear neutrophile cells were elevated, the 
variations in these counts in all 35 cases of this 
series were not consistent enough for them 
to be of any significance in differentiating 
between the groups. It was also noted 
that when the index of toxic granulations of 
the polymorphonuclear neutrophiles remained 
high or progressively increased, the patient 
died, although, on the other hand, the absence 
of a high index did not always signify that the 
patient would recover. 

The severity of the symptoms appeared to 
depend upon the potency of the toxin pro- 
duced by the infecting staphylococcus. When 
the effect of the toxin was greatest, the symp- 
toms were most acute and the course of the 
disease was most rapid, lasting not over 9 
days. The pulse rate was highest, ranging be- 
tween 140 and 160 beats per minute, and the 
nonsegmented polymorphonuclear neutrophile 
cell count averaged 28.1 per cent. In these 
cases only an early stage of infection or none 
at all was present, and sufficient local infec- 
tion could not be found to account for the 
severity of the symptoms. With less potent 
toxin the course of the disease lasted as long 
as 31 days until death, the pulse was usually 
below 140, although it rose above that level 
terminally, and the nonsegmented cell count 
was lower. Many of the clinical symptoms 
were referable to the action of the toxin. 
Superimposed upon this was clinical evidence 
of the development of metastatic infection, 
this combination being severe enough to 
cause death. When the effect of the toxin was 
least, the patients survived; the symptoms 
were mildest and gradually disappeared as 
the local focus of infection developed and was 
controlled. In 1 case of the group least af- 
fected by toxin, the infecting organism pro- 
duced a potent toxin, but this patient was 
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given adequate early staphylococcal anti- 
toxin therapy, which apparently neutralized 
the effects of the toxin. 

Postmortem examination of the patients 
showing the greatest effect of toxin revealed 
that the local lesion was small, or else none 
at all could be found. Metastatic areas of in- 
fection, when present, were in a very early 
stage and small, being more often of the na- 
ture of infected infarcts than true abscesses. 
Hemorrhagic lesions of the myocardium, 
skin, and gastro-intestinal mucosa were often 
present. Gastro-intestinal lesions were present 
in 4 cases, ranging from nonspecific congestion 
of the mucosa to definite hemorrhagic necrotic 
lesions of the colon. Areas of nonspecific focal 
inflammation of the myocardium and renal 
cortex were occasionally found. 

Postmortem examination of those patients 
showing less effects of toxin revealed more 
evidence of the development of suppuration 
throughout the body. 

Toxin resistant group. Fifteen patients 
showed none of the symptoms attributable to 
the effects of toxin. All were over 30 years of 
age, with the exception of 1 boy who was 16 
years old. The usual history was that of some 
local infection which gradually increased in 
severity until invasion of the blood stream 
occurred. Gastro-intestinal symptoms were 
not severe and consisted of abdominal dis- 
tention, vomiting, and diarrhea. None of 
these patients showed signs of meningeal irri- 
tation; most of them were apathetic, drowsy, 
and irritable, but were mentally clear when 
aroused. While anemia was usually present, 
it depended upon the duration of the illness, 
rather than on the immediate severity of the 
disease. As before indicated, the total and 
differential white blood counts, the index of 
toxic granulations of the neutrophiles, and 
urinalysis showed nothing unusual. Both the 
temperature and the pulse were elevated 
throughout the illness, but the pulse rate 
always remained in proportion to the height 
of the temperature. The course of the disease 
was prolonged, and in the fatal cases it aver- 
aged 66 days. 

Of these 15 cases, 6 (40 per cent) were 
fatal. The average age of these 6 patients 
was 57.8 years. All were chronically or sub- 


acutely ill, and all had some predisposing or 
intercurrent illness which rendered them more 
susceptible to staphylococcal infection.! The 
patients died with evidence of generalized in- 
fection. Of the strains of staphylococci caus- 
ing these infections, 2 were highly toxigenic, 
but the 4 others produced little or no toxin. 

For the most part, the survivors in the 
toxin resistant group, who averaged 40.1 
years of age, were in good general condition 
prior to the onset of their infection. 

An apparent discrepancy exists between the 
clinical findings in this group and the toxi- 
genic capacity of the staphylococci isolated 
from these patients. All of these strains pro- 
duced potent toxin, although the patients did 
not show symptoms which could be attributed 
to its effect. Apparently, therefore, some re- 
sistance to the effect of toxin existed, although 
at present it cannot be accounted for on any 
experimental basis. 

Miscellaneous cases. The 6 remaining cases 
exhibited special characteristics which ex- 
clude them from the other groups described. 
Three of these represented infections involv- 
ing some vital organ. In each instance there 
was terminal invasion of the blood stream, 
and the symptoms throughout the course of 
the illness were primarily those referable to 
the local involvement. Two of these cases 
represented infections of the central nervous 
system, a brain abscess in one instance and a 
meningitis in the other. The third was one of 
suppurative phlebitis of the portal vein, with 
multiple liver abscesses. The patients were 
all adults ranging from 24 to 33 years of age. 
Both temperature and pulse were elevated, 
and they remained in close proportion to each 
other. Blood counts and urinalysis revealed 
nothing significant. The course of the disease 
was protracted and ended fatally in each case. 
In both infections of the central nervous 
system the causative organism was a highly 
toxigenic staphylococcus. In the case of 
phlebitis of the portal vein, the staphylococcus 
was not at all toxigenic. 

Three cases of recurrent osteomyelitis with 
invasion of the blood stream presented re- 

1The illnesses in question included: diabetes mellitus, 2; syphilis and 
a chronic nephritis, 1; severe operation about the hip joint after a frac- 
ture of the femoral neck in a patient with hypertension, 1; hypertrophied 


prostate and diabetes mellitus, 1; and a severe facial phlegmon accom: 
panied by pneumonia, r. 
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markably similar clinical pictures. They 
occurred in adults, 27, 33, and 38 years of 
age, and all were fatal. Admission to the hos- 
pital occurred after 3 weeks of mild, but stead- 
ily increasing, symptoms, and all 3 patients 
died within a few days after admission. The 
duration of symptoms was 23, 27, and 30 days, 
respectively. On admission the patients were 
in fair or moderately poor general condition, 


but shortly thereafter they went rapidly . 


downhill and died. The temperature was high 
and fluctuating, going above 105 degrees 
Fahrenheit in all cases at death. The pulse 
rate stayed at about 120 to 130 beats per 
minute through most of the acute phase of the 
illness. Chills were present in 2 of the 3 sub- 
jects. 

During the acute phase of the illness the 
symptoms, except for the slow onset (3 weeks) 
and the comparatively slow pulse, were almost 
as acute as those of the group under 30 years 
of age who were infected with a highly toxi- 
genic organism. Moderate icterus of the skin 
or sclere was present in all these cases. Uri- 
nary incontinence was not present, but re- 
tention was noted in all the subjects. The 
staphylococci isolated from all of these sub- 
jects produced a moderate amount of toxin. 


OBSERVATIONS 


The separation of cases of staphylococcal 
infection with invasion of the blood stream 
into the two large divisions described appears 
to be justified by its correlation with experi- 
mental findings. It has been shown that the 
intravenous injection of potent staphylococcal 
toxin into a susceptible animal is followed by 
a characteristic train of hyperacute mani- 
festations terminating rapidly in the death of 
the animal. This chain of events may be 
duplicated, but in slower sequence, through 
the intravenous injection of a toxin-free sus- 
pension of a highly toxigenic strain of staphy- 
lococcus, in which case the toxin is elaborated 
in vivo. These animals die within a relatively 
few hours with no evidence of localization of 
the infection. The same chain of events took 
place in the children dying in the Bundaberg 
disaster. They were also seen in the series 
here described in the subjects under 30 years 
of age who were susceptible to the effects of 


toxin. The speed of development and inten- 
sity of the symptoms varied almost directly 
with the potency of the toxin produced by the 
infecting staphylococcus. It should be re- 
membered that different strains of staphy- 
lococci produce different amounts of toxin. 
Therefore, should a subject who is susceptible 
to the effects of toxin be infected by staphy- 
lococci producing a toxin of moderate potency, 
the symptoms would at first be those of mild 
toxicity. As the infection developed, the 
symptoms referable to localization would be 
added to the picture, and a combination of the 
two may be sufficient to cause death. 

Symptoms of toxicity do not appear follow- 
ing the intravenous injection of a nontoxigenic 
staphylococcus into a susceptible animal. 
Several days are required to kill the animal, 
and death is due to multiple abscess forma- 
tion. Such was the usual course of the disease 
in the patients over 30 years of age who had 
become infected with a nontoxigenic staphy- 
lococcus and who died. 

When experimental animals are protected 
by the administration of staphylococcal anti- 
toxin and injected with a highly toxigenic 
organism, the effects of the toxin are not ap- 
parent, and the course of the infection de- 
pends upon the organism itself. Clinically this 
was seen after intensive early antitoxin 
therapy in a child who survived an infection 
by a highly toxigenic staphylococcus. It was 
also seen in the subjects over 30 years of age 
who were infected by toxigenic staphylococci. 
Although these subjects were resistant to the 
effects of toxin, they all showed evidence of 
infection by the organism itself. However, 
this infection was fatal only when their general 
condition was so poor that they could not 
resist it. 

The 3 fatal cases of recurrent osteomyelitis 
with invasion of the blood stream deserve 
special emphasis. Their marked clinical and 
bacteriological resemblance indicates that 
some underlying factor plays a part which is 
not fully understood. The question is raised 
why young adults otherwise in good health 
who have had their infection for many years, 
and who have been able to overcome several 
recurrences, should suddenly lose all resistance 
and die. 
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CONCLUSION 


On the basis of the series of cases of staphy- 
lococcal infection with invasion of the blood 
stream here described it would appear that 
it is possible to determine from the clinical 
characteristics alone whether the symptoms 
are primarily those due to the effect of staphy- 
lococcal toxin or those due to the staphy- 
lococci themselves. In human beings under 


30 years of age, highly toxigenic staphylococci . 


cause a disease which is hyperacute and rapid 
in its course. Characteristically the pulse 
rate is very high and out of proportion to the 
height of the temperature. Symptoms of 
irritation of the central nervous system and of 
the gastro-intestinal tract predominate. There 
is a marked increase in the number of non- 
segmented polymorphonuclear neutrophile 
cells in the circulating blood. 

Individuals over 30 years of age are not 
affected by the toxin, but are still affected by 
the organism itself. The course is not so 
rapid, nor so acute, and the symptoms are 
those arising from the foci of infection, plus 
a gradual degeneration of body processes as 
is seen in long standing illness in general. The 
prognosis in this group depends on the health 
of the patient prior to his infection, and on 
the location of the local or metastatic foci. 
In this group death resulted only when predis- 
posing or intercurrent illness rendered the 
patient more susceptible to the staphylococcal 
infection, or when the infection attacked some 
vital organ, or a region that could not be 
drained. 

Individuals resistant to the effects of the 
toxin are still subject to the infectious process 
caused by the organism, regardless of whether 
this resistance has been induced by antitoxin, 
or is natural as in the subjects over 30 years 
of age. 

Staphylococcal infection of the blood stream 
in subjects with recurrent osteomyelitis, al- 
though an infrequent complication, is of con- 
siderable significance, and in this series was 
always fatal. 


The authors wish to thank Miss Frances A. Hallman, 
Sc.M., for her assistance in the preparation of this study. 
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PREPARATION AND PRESERVATION OF STERILE CITRATED 
BLOOD PLASMA BY THE AMPUL TUBE METHOD 
ROBERT T. CROWLEY, M.D., Detroit, Michigan 


URRENT experimental and clinical 
publications reveal an increasing in- 
terest in the therapeutic use of pre- 
served blood plasma (6, 8, 15, 19, 25, 

26, 28, 29). The present communication con- 
cerns itself with the description of a procedure 
whereby sterile citrated blood plasma may be 
separated and preserved, which, the writer 
feels, may offer certain advantages over 
methods now commonly employed for the 
purpose (7, 8, 11, 12, 15, 21, 23, 24, 25, 26, 27). 

As has been pointed out elsewhere (25), 
some confusion has arisen in the literature due 
to the failure of a few investigators to dis- 
tinguish clearly between blood plasma and 
blood serum. Blood plasma, as the term is to 
be employed here, denotes that fraction of the 
blood remaining after sufficient anticoagulant 
has been added to prevent clotting and after 
all cellular elements have been removed. 
Blood serum is the residual portion of the 
blood after clotting has occurred and the clot 
together with all remaining cells has been re- 
moved (3, 25). Particular attention has been 
devoted to preserved blood plasma as a 
therapeutic agent for the following reasons: 

1. No typing or cross-matching processes 
ire necessary preliminary to its use, since re- 
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moval of the cells eliminates the dangerous 
agglutination factor (6, 8, 25, 30). 

2. It can be used after much longer periods 
than preserved whole blood which progressive 
hemolysis eventually renders unfit for clinical 
employment (4, 6, 8, 9, 21, 23). 

3. It does not produce such untoward re- 
actions after administration as are occasionally 
reported following the employment of blood 
serum which may be changed by the clotting 
process (25). 

4. In certain conditions it is a more rational 
therapeutic vehicle than whole blood, and is 
an excellent substitute when the latter is in- 
dicated but not immediately available (3, 19, 
93, $%). 

The conditions in which intravenous plasma 
administration is indicated are among those 
for which fresh or preserved whole blood has 
been until recently almost exclusively em- 
ployed, namely: decreased blood volume (5, 
16, 19, 25, 26), hypoproteinemia (1, 2, 10, 18, 
20, 22, 25, 28, 29), and states in which it seems 
advisable to attempt the transfer of immune 
bodies which may be present in the plasma 
(3, 12, 14, 25). Consideration of the growing 
therapeutic possibilities (8, 25) of preserved 
blood plasma has prompted the writer to 
present the procedure outlined below in the 
hope that it may aid in extending and facili- 
tating its use. 
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TUBING TO CANNULATED 
VEIN OF DONOR 


13GA 8 LG NEEDLE 


NECK 
AMPULLA OF NECK 


UPPER CHAMBER 


AMPULLA OF 
CONNECTING PIECE 


CONNECTING PIECE 


LOWER CHAMBER 


SOccm SODIUM 
CITRATE 


Fig. 1. Empty tube. 


The glass container herein described as an 
essential part of the method is apparently new 
since a search of the literature has revealed no 
description of a similar apparatus for the pur- 
pose designated. This container consists of 
a glass tube of 300! cubic centimeters filled 
volume capacity made in two compartments 
with a narrow ampullated connecting piece 
and an open ampullated neck of the same in- 
side diameter (4 millimeters) as the latter 
attached to the upper chamber (Fig. 1). The 
tube is so constructed that the lower compart- 
ment contains approximately 50 per cent of 
the filled volume, and the connecting piece 
and upper chamber to the filling level, the 
other 50 per cent (Fig. 3). The glass employed 
in the construction is thin and of low melting 
point to facilitate fire-sealing. 

Under sterile technique, sufficient sodium 
citrate (50 cubic centimeters, 2.5 per cent 


1Containers of larger volume are practical. 


SCORE WITH FILE 
CRACK OFF 
AND SEAL 
CELL LEVEL AFTER 
CENTRIFUGING 





Fig. 4. Centrifuged. 


Fig. 2. Filling. 








FIRE SEAL 


APPX 50% VOL 


FILLED VOLUME 300 ccm 


APPX 50% VOL 





Fig. 3. Filled tube. 


sodium citrate to 300 cubic centimeters of 
blood) is placed in the bottom chamber of 
the sterilized tube to prevent coagulation. 
Blood from a suitable donor is then allowed 
to pass directly into the glass tube by means 
of standard rubber tubing connected with a 
long, large caliber needle (No. 13 gauge, 
length 8 inches) placed through the open neck, 
upper chamber, and connecting piece into 
the lower chamber containing the sodium 
citrate (Fig. 2). As the blood flows into the 
glass tube, the latter is gently rotated and 
shaken to cause mixing with the citrate. In 
this way, the tube is gradually filled to a point 
in the upper chamber just below the ampul- 
lated portion of the open neck (Fig. 3). When 
this level is reached, the needle is withdrawn 
and the blood adhering to the open neck is 
washed into the upper chamber with a few 
drops of sterile isotonic sodium chloride. The 
neck is then carefully fire-sealed by holding 


A @no SCORE AND 


CRACK OFF TO 
START FLOW 


PLASMA 
CONTENT 
1sOctm 


\sr SCORE AND 
o “~~ CRACK OFF TO 


ASPIRATE PLASMA ren 


AND SEAL LOWER 
CHAMBER TO PRESERVE 
CELLS IF DESIRED PLASMA MAY BE GIVEN 
DIRECT FROM AMPULLA 
BY ATTACHING TUBING 
FROM FILTER TOLOWER 
NECK 


Fig. 5. Sealed ampul. Fig. 6. Opening. 
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Fig. 7. Photographs of tubes in process of preparation. 


the extreme open end in a hot oxygen gas 
flame and rotating it to ensure even closure; 
sealing is complete in about 20 seconds. No 
heat is transmitted to the upper chamber 
containing the citrated blood because of the 
poor heat conductivity of the glass and the 
long ampullated neck (Fig. 3). The sealed 
end is allowed to cool completely and the tube 
is placed in a centrifuge and rotated at 1,000 
revolutions per minute, for 30 minutes. At 
the end of this time, the blood cells (50 per 
cent of the filled volume) have settled into 
the lower chamber leaving the supernatant 
plasma in the connecting piece and upper 
chamber (Fig. 4). 

The tube is then removed from the centri- 
iuge taking care not to disturb the cell plasma 
nterface and placed upright in a sterilizing 
solution of 70 per cent alcohol for 30 minutes. 

‘he tube is subsequently taken from the al- 


cohol and the latter allowed to evaporate from 
its surface. The connecting piece is scored 
with a sterile file at a point above the packed 
cells in the lower chamber. The lower cham- 
ber containing all the cells and usually a small 
portion of the plasma (1 to 5 cubic centi- 
meters) is cracked off. The remaining portion 
of the tube (connecting piece, upper chamber, 
and sealed upper neck) containing the pure 
plasma is inverted and the plasma allowed to 
settle to a level below the ampulla of the con- 
necting piece. At this point a few drops of 
sterile isotonic saline is used to wash the rem- 
nants of the plasma from the walls of the con- 
necting piece into the chamber. The open 
end is then fire-sealed in the manner previ- 
ously described. The result is an hermetically 
sealed all glass ampul containing approxi- 
mately 150 cubic centimeters of sterile blood 
plasma (Fig. 5). Ampuls prepared in this 
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manner are stored in 70 per cent alcohol until 
required. 

Strict aseptic technique is essential in carry- 
ing out the procedure described. Proper 
sterilization of all apparatus, particularly the 
glass tubes, is emphasized. Glass subjected 
only to boiling, occasionally shows contamina- 
tion with the Bacillus subtilis. Adequate 
steam pressure sterilization (20 pound pres- 
sure for 30 minutes) avoids this possibility. 

The initial filling of the tube to the proper 
level is important (Fig. 3). The citrated blood 
must be kept at a level well below the ampul- 
lated portion of the open neck. At a higher 
level, the heat from the sealing process may 
cause coagulation. The fire-sealing of the 
open neck and connecting piece requires some 
mention. The neck and connecting piece 
must be free from blood or plasma above the 
fluid level (accomplished by washing down 
their inside surfaces with a few drops of 
sterile saline) otherwise, the heat may cause 
charring and discoloration. If this precaution 
is observed, no difficulty in fire-sealing will 
be encountered. A hot flame preferably from 
a gas-oxygen blow lamp, tilted horizontally, 
is necessary. Rotation of the tube on its 
vertical axis with its tip in the flame ensures 
an even closure denoted by the appearance 
of a solid white hot glass bead completely 
covering the tip. The process of removing 
the contents of the ampul for use is simple. 
Under sterile technique, the ampul is taken 
from the sterilizing alcohol solution and the 
latter allowed to evaporate from its surface. 
The projecting tubular ends of the ampul 
(sealed connecting piece and sealed neck) are 
scored with a sterile file and cracked off one 
after the other. This process allows free in- 
gress of air into the ampul and the plasma is 
rapidly evacuated (Fig. 6). The plasma can 
then be filtered and administered by the ordi- 
nary apparatus employed in indirect citrate 
transfusions. It may also be given directly 
from the ampul by connecting the intravenous 
tubing directly; in this instance, a filter is 
placed below the suspended ampul and the 
plasma is filtered as administered. 

Properly prepared, these ampuls of plasma 
can be kept almost indefinitely since the 
plasma proteins undergo little alteration (23, 


24, 25). The immune bodies contained in th« 
globulin fraction retain potency for at leasi 
30 days in preserved plasma (8, 12, 21, 23. 
25). 

Considerable variation in lipoid content 0) 
the plasma occurs (8, 25). Blood plasma taken 
shortly after donor has ingested food tends t 
make the plasma less clear and of greater 
viscosity. Increased lipoid content is, how- 
ever, no contra-indication to its use. Upon 
standing in the ampuls for some time, small 
deposits of a white substance, presumably 
fibrin, may settle out. This may be readily 
filtered out by ordinary methods when read) 
for use. 


ADVANTAGES OF METHOD 


1. The plasma remains throughout the 
preparation process in its original container, 
reducing the chance for contamination. 

2. The ampuls of plasma prepared in this 
way present all of the desirable features of any 
therapeutic agent prepared in ampul form, 
among which are: ease of sterilization, con- 
venience in transportation and storage, and 
ease of administration. 

3. The process is not expensive. With the 
exception of a few special articles, the glass 
ampuls, large caliber needles, and over-sized 
trunnion cups, the procedure can be carried 
out with standard hospital equipment. 
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CLINICAL SURGERY 


WEBBED FINGERS 


DONALD W. MACCOLLUM, M.D., F.A.C.S., Boston, Massachusetts 


VER one hundred articles dealing with 
either webbing of the fingers or the 
toes have been written during the past 
15 years. Most of these contributions 

are based on a study of one or two cases and in 
only a few is a large series reported. The major 
publication in the English language is by Davis 
and German, who reviewed the subject thor- 
oughly in 1930. The author is in agreement with 
the principles outlined in this latter paper but 
feels that after an elapse of 10 years, certain fun- 
damentals of the operative treatment need re- 
emphasis and others need slight modification to 
insure uniformly good results. 

This paper is limited to a report of 73 cases of 
congenital webbing between the fingers or between 
the fingers and thumb. It does not include a 
study of other abnormalities, such as polydactyl- 
ism, agenesis of the fingers, split hand, etc., unless 
these abnormalities are associated with abnormal 
fusion or webbing. 


EMBRYOLOGY 


Bardeen and Lewis (1, 7) in 1901 published 
such complete studies of the embryology of the 
extremities that there have been few contribu- 
tions since then that have surpassed them. It is 
known that the upper limb buds appear at about 
the third week of fetal life. The distal portions of 
each bud soon flatten out to take the shape of 
flippers or flat, circular fins on short, fat, rounded 
stalks. The mesodermal elements in the stalk 
rapidly differentiate into premuscle masses and 
three condensed cell groups that later become the 
humerus, radius, and ulna. Concomitant with 
these changes in the stalk the mesoderm in the 
hand plate begins to differentiate into the anlagen 
of the carpal bones. By this time a set of border 
vessels has formed at the outer rim of the hand 
plate. These will later become the superficial and 
deep volar arches. Peripheral to these border 
vessels and supplied by branches from them, five 
more condensation areas appear. These are to 
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become the fingers and thumb. By the fifth t 
sixth week of fetal life the condensation areas o! 
the hand plate have grown so much more rapidl\ 
than those in the stalk, that short but definite 
finger-like projections are seen, still united to one 
another by thin sheets of tissue or webs. If there 
is an arrest in development at this stage, the child 
at birth will have a completely fused hand, usu- 
ally smaller than normal and with deficiencies in 
development of the carpal bones (Figs. 1 and 2). 

Between the sixth to seventh week of fetal life 
the finger buds grow more rapidly than any other 
portion of the appendage. Cartilaginous metacar- 
pals and phalanges appear, soon followed by the 
ligaments, joints, and intrinsic muscles. Because 
the growth of the finger buds is so much more 
rapid than the tissue between them, the webs 
become less and less marked until finally the only 
remnants left are the webs that exist on the palmar 
surface of normal hands. If there is a temporary 
arrest in development during the seventh or 
eighth week of fetal life this disproportionate rate 
of growth will not occur. It is then quite possible 
for two or more fingers to be momentarily re- 
tarded in growth and to remain united by their 
webs. Later in fetal life, growth both of the finger 
buds and of the webs between them, takes place 
at an even rate so that at birth, even though the 
fingers may have attained proper length, the webs 
will still be present and of the same length as the 
fingers. 

The growth of the limb stalk is much slower 
than that of the hand so that in early fetal life an 
almost completely formed hand protrudes from a 
very much foreshortened arm. Numerous exam- 
ples of arrests in development at this stage have 
been seen when a fairly normal hand projects 
either directly from the shoulder girdle or from a 
very short, flail arm composed of rudimentary 
portions of the humerus, radius, and ulna (Fig. 3). 


OCCURRENCE 


A summary of reports previously published on 
this subject makes it appear that webbing of the 
toes or fingers occurs in a ratio of 1 in 2000 to 1 in 
2500 births. Of all the congenital anomalies, this 
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Fig. 1, left. Example of a completely fused hand. There 
are deficiencies in development of the carpal bones and 
the phalanges are all shortened. 

Fig. 2. The thumb has been freed as the first stage of the 
repair. Subsequent operations will free the other digits. 
Movement of the thumb is normal. 


particular one seems to demonstrate the inherit- 
ance factor more frequently than many others. 
Straus, studying his own cases and those in the 
literature with reliable pedigrees, outlined four 
different modes of inheritance with examples of 
each: (1) as a Mendelian dominant: (2) as a Men- 
delian recessive in generation I but arising in gen- 
eration II, being thus a mutation or sex-linked 
dominant: (3) as a Mendelian recessive but not 
arising in generation II thus being a sex linked 
recessive: (4) as a sex-linked character. 

It may be concluded from the various heredity 
studies that the occurrence of webbing almost 
always follows from one generation to the next 
(except as in 3 above). It seems to occur more 
frequently in males and in their descendents. 
Davis and German report from the literature 63 
per cent males to 37 per cent females and in their 
own series of 50 cases, 68 per cent males to 32 per 
cent females. In this series of 73 cases the ratio 
was 66 per cent males to 34 per cent females. Our 
records also showed that in 48 per cent of the 
cases both hands were affected and in 35 per cent 
the toes were also webbed. 


TYPES OF WEBBING OF THE FINGERS 
The least deforming and simplest type of web 
is represented by a slightly higher attachment of 
he normal web between two or more fingers. 
Chis is very seldom noticed during normal mo- 
ion of the hands and causes annoyance to the pa- 
ient only when he tries to fit gloves or perform 
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Fig. 3. Example of an arrest in development of both 
limb buds. Note the rudimentary hand on the short, flail 
arm. This patient uses his feet for writing, eating, etc. 


acts requiring extreme fanning of the fingers such 
as is required in playing the piano. When the web 
is attached at, or distal to, the level of the proxi- 
mal interphalangeal joint it becomes a distinct 
physical and psychological handicap. 

The web may be composed of only skin so that 
it forms a shelf of tissue that may be picked up 
between the operator’s fingers. This type is ame- 
nable to stretching and massage as a pre-operative 
routine so as to widen the gap between the fingers 
and thus increase the amount of skin available to 
cover the raw surfaces after separation. Fre- 
quently the union is so close that the two digits 
are not even demarcated by a crease but have a 
wide, single finger nail and perfectly smooth dor- 
sal and ventral surfaces continuous and common 
to each. In some fusions a central set of vessels 
and nerves may be common to each finger. Occa- 
sionally one or more of the bony phalanges are 
fused, the most frequent being the distal one. 
Frequently this bony fusion is accompanied by a 
common interphalangeal joint. Due to the fact 
that there are no lateral ligaments for support of 
the joint on the separated surfaces this latter 
type of deformity presents the most difficult sur- 
gical problem in preserving the straightness of the 
fingers after separation. 

The persistence of these webs is most commonly 
found between the third and ring fingers of one or 
both hands. Various combinations of fusion be- 
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Fig. 4. Drawing showing the most common type of fusion. 


tween the second, third, and fourth fingers are 
found and occasionally the thumb is also involved 
to form a completely solid hand, not much differ- 
entiated except in size from the embryological 
flipper-like hand plate (Fig. 1). 
OPTIMUM TIME FOR OPERATION 

When the web is loose enough to fan out as the 

fingers are separated, it seldom has any effect on 


the rate or direction of growth of the bones. In 
cases with this type of deformity it is then advis- 





able to postpone correction until the child is old 
enough to co-operate with the dressing, exercises 
and massage, all of which are necessary to provide 
a good operative result. It is also advisable to 
operate before the attention of playmates to his 
deformity causes him embarrassment. The opti- 
mum time for operation in this group then falls 
between 6 and 7 years of age. 

When the fingers are tightly united by skin 
with or without bony fusion, it will be noticed 
that the fingers involved are nearly always of the 
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Fig. 5. Triangular flaps of tissue have been reflected down without injury to the 
circulation of the flaps. Note that the palmar flap is narrower and shorter than the 
one raised on the dorsal surface. The dotted line indicates the point of separation of 


the rest of the fingers. 
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Fig. 6. The fingers have been separated along the line of fusion leaving a raw surface 


on each finger. 


same length (Fig. 8). A casual glance at a series 
of normal hands will demonstrate the variations 
in length of the fingers on the same hand, the two 
hands of the same person and of different people. 
The important fact to note is that there is a vari- 
ance. Consequently, in order to effect as nearly a 
normal hand as possible in people with this type 
of webbing, operation must be done at an early 
age. To operate on a baby with tightly fused fin- 
gers in the first two years of life exacts the ulti- 
mate of patience in the surgeon both during the 
operation and later as he daily tries to bandage 
tiny, wriggling fingers. Any attempts at a con- 





certed type of exercise is lost. Frequently, a suc- 
cessful operative result is ruined by lack of co- 
operation from the patient, during the important 
period of splinting, exercise, and massage. Con- 
sidering these drawbacks, operation in this group 
should seldom be done under 2 years of age or 
postponed longer than 4 to 5 years of age. If 
operation is done within this period, the finger 
which, in a normal hand would have been longer 
than the one fused with it, will, as a rule, grow at 
a faster rate so that the variance in length char- 
acteristic of normal fingers is soon apparent 


(Figs. 8 and 9). 
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The flaps are drawn through the commissure and sutured to each other by 





Fig. 7. 
subcutaneous sutures of No. oooo plain catgut and a row of No. ooo0o0 dermic to the 
skin along the central bar of the Z. The right hand drawing shows the raw surfaces 
covered by thick razor grafts which are held in place by numerous sutures of No. 0000 


plain catgut. 
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Fig. 8. Pre-operative photographs of fusion of the third 
and fourth fingers on the left hand. Note that these fingers 
are the same length. 


TYPE OF OPERATION 


Whenever any condition requiring surgery for 
its correction is able to be remedied by a dozen or 
more different types of operation, it usually fol- 
lows that each method leaves something to be 
desired. Such is the case with webbed fingers. The 
various methods for correction of this deformity 
may be divided roughly into two main groups: 

1. Those that utilize the available skin in the 
web to cover the raw surfaces on the fingers after 
separation. 

2. Those that advocate the transfer of skin 
from a more distant site to close the raw surface 
too great to be covered safely by skin flaps formed 
from the webs. 

In the first group belong the plans of early 
workers who simply cut down the center of the 
web and bandaged the fingers apart until the raw 
surface epithelialized. This procedure was not 
very successful and frequently was followed by 
distortion, flexion contractures of the fingers, and 
recurrence of the web. 

Zeller, Dieffenbach, and Norton added varied 
shaped flaps cut from either the back of the hand 
or fingers, the front, or both, and sewed them 
down in the commissure. This was a distinct im- 
provement over the previous methods as the web 


did not reform. The closure of the raw surfaces 0: 
the fingers was either by direct suture, which wa; 
often under too much tension to heal, or by ep 
thelization without suturing. 

To meet the problem of distortion of the finger 
from the excessive scar tissue caused by secondar: 
healing, Didot, Diday, and Nélaton all independ 
ently described the same type of operation, th 
first two long before the latter. This operation i: 
the one most frequently used today, most fre 
quently quoted in textbooks, and probably give: 
uniformly the poorest result of any of the opera 
tions described, except for those rather rare case: 
in which there is an abundance of skin in the web 
The principle of this operation was to raise two 
short, broad flaps, one with its pedicle extending 
the full length of the dorsal surface of one of the 
fingers and the other with its pedicle extending the 
full length of the palmar surface of the other 
finger. After these flaps were raised, the soft 
parts were divided along the line of fusion, all the 
excess subcutaneous tissue trimmed away, and 
then each flap wrapped around the finger to which 
it was attached and sutured. This procedure has 
several disadvantages. First it does not produce 
a good web at the base of the commissure so that a 
second operation is often necessary to correct this. 
Second, the long edge of the dorsal flap is wrapped 
around and sutured near the midline on the flexor 
surface of one of the fingers. Flexion contracture 
usually occurs along this line with healing and is 
difficult both to avoid and to overcome. Third, 
there is seldom enough tissue in the web between 
the two fingers to produce flaps of adequate 
length so that closure of the defects on the fingers 
will not be under tension. When tension does 
exist, it may be great enough to cause either gan- 
grene of the fingers or to split the suture line. In 
the latter case the formation of scar tissue is usu- 
ally sufficient to distort the fingers. 

To the list of men already mentioned may be 
added the names of many more, each offering a 
slight modification in the shape and position of 
the various flaps that could be made. Most of the 
methods outlined work out better on paper than 
in actual practice and some differ not at all with 
work previously reported. Finally, surgeons who 
had the opportunity to operate on a series rather 
than isolated cases realized the shortcomings of 
most of these complicated flap procedures and 
began to use skin grafts to cover all the raw sur- 
faces. The results obtained were as a rule better 
than those resulting from the flap methods but a 
frequent drawback was the contracture of the 
graft, which caused not only the recurrence of the 
web to a varying extent but also distortion of the 
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ngers. The natural outcome of this was the final 
doption of some type of flap or flaps to form the 
ommissure and if there was not an abundance of 
kin on the fingers, the utilization of a graft to 
‘over the surface left denuded by the separation. 
The cases in this series have run the gamut of 
nearly all the methods with varying degrees of 
success depending upon the judgment and ability 
of the surgeon. This has led to the conclusion 
that, of all the methods advocated, there is prob- 
ably only one that could be used in almost every 
case with fair insurance of a good functional and 
cosmetic result. If this operation had to be 
named it might be called either Félizet’s or Nor- 
ton’s modification of Zeller’s operation with the 
addition of either a thick razor graft or a full 
thickness graft to close the defect on the fingers. 
Because of its broader application, it is felt that 
more detailed description of this method is justi- 
fiable. 


PRE-OPERATIVE PREPARATION 


Several thorough scrubbings of the hands with 
soap and water should be carried out during the 
48 hours preceding repair. The nails must be 
clipped as short as possible and the cuticle freed 
and softened. In older individuals if the palm at 
the base of the fingers is heavily calloused, this 
should be trimmed away with a sharp razor and 
the remainder softened with an oil and glycerine 
mixture. It is a wise precaution to have photo- 
graphs taken for later comparisons. 


OPERATION 


The plan of incision should be outlined on the 
fingers with either sterile ink or scratch marks. 
It will take the form of an inverted Y on both the 
palmar and extensor surfaces of the fingers. On 
the dorsum, the incision extends along the line of 
fusion from the tip down to a point just proximal 
to the proximal interphalangeal joint. Here the 
line splits so that each bar runs to a spot directly 
over the center of the metacarpophalangeal joints 
of the fingers involved. These bars outline a V 
shaped flap which is carefully raised without in- 
jury to its circulation (Fig. 5). On the palmar 
surface the incision extends from the tip down toa 
point just proximal to the proximal interphalan- 
geal joint. Here the line divides again into two 
bars to outline another V shaped flap, smaller in 
size than the one on the extensor surface and hav- 
ing a base level no lower than the base of any of 
the other normal webs on that hand (Fig. 5). This 
‘lap is also freed from its underlying tissue without 
injury to the circulation. After sufficient mobili- 
zation these two flaps are then drawn through the 








Fig. 9. Postoperative photographs taken 1 year after 
separation of the fingers. Notice that the web between the 
separated finger is at the same level as the other webs and 
also that the third finger has grown longer than the fourth. 


commissure and sutured side by side in the form of 
a ““Z” (Fig. 7). The suture material used in this 
clinic is No. oooo plain catgut for the subcutane- 
ous tissue and No. ooooo dermic or fine silk for 
the skin. Hemostasis is best achieved by digital 
pressure at the base of the fingers by the first 
assistant. Hot packs under continued pressure 
and as few ligatures as possible are advocated in 
preference to the often advised tourniquet. Sub- 
sequent edema and hidden hemorrhage contra- 
indicates the use of the tourniquet. 

After hemostasis is absolute, two thick razor 
grafts are cut from the thighs and sutured under 
very slight tension over the raw surfaces on the 
fingers. The suture material should preferably be 
a No. oooo plain catgut. As in the case of all 
razor grafts to the hand or foot, the approxima- 
tion of the graft with the normal skin should be 
uniform and complete without any overlapping 
(Fig. 7). If overlapping is allowed, maceration 
may occur along the line of junction and delay the 
healing by first intention. When the grafts have 
been sewed into place, irrigation beneath them 
with warm, normal saline will dislodge any pos- 
sible collection of serum or blood. Some surgeons 
prefer the use of a full thickness graft in this site. 
The end-result is practically the same except that 
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Fig. 10. Pre-operative photographs showing complete 
fusion between the third and fourth fingers and partial 
fusion between the fourth and fifth fingers. The curvature 
of both the first and fifth finger is due to a wedge shaped 
middle phalanx and is unrelated to the webbing. 


the thick razor graft is easier to cut and to handle 
and has correspondingly less chance of failure to 
take. 

The dressing must be applied immediately after 
the irrigation has been completed. Strips of tulle 
gras! are first placed over the grafts. Folded strips 
of fine gauze soaked in acriflavine 1:5000 are then 
wrapped securely around each finger. Over this 
are placed several layers of plain dry gauze and 
possibly a layer of rubber sponge to produce even, 
firm pressure on the grafts. It has been found 
that the dressing becomes so unwieldy with the 


_ Wide meshed gauze impregnated with vaseline 99 percent compound 
tincture of benzoin 1 percent and autoclaved for 15 minutes under 20 
pounds of pressure. 





Fig. 12. Photographs of the 2 types of splints which are 
used following separation. The one on the left is used in a 
case with. multiple webs while that on the right is used 
when-only one web has been separated. 


Fig. 11. Postoperative photographs taken 6 months afte: 
separation of all fingers. The curvature of the fingers will 
be corrected at a later time by a wedge shaped osteotomy 


application of rubber sponge to small fingers that 
often better pressure can be secured with the use 
of several layers of plain gauze held in place by 
elastic bandages. 

The hand is then placed on a padded Y shaped 
wooden splint which has previously been cut to 
fit the hand involved. The splint extends from 
just below the elbow to a point about an inch 
beyond the finger tips. The splint is placed on the 
dorsal surface of the forearm and a pad is placed 
between it and the back of the wrist to give slight 
dorsal angulation of the hand. The V shaped split 
at the end of the splint should be cut to fit exactly 
the new commissure made between the fingers. 
Pressure over the dressing is attained by strips of 
narrow elastic adhesive (elastoplast) over which 
are placed elastic bandages (ace, vic) both applied 
so that at least one or two finger tips may be in- 
spected for circulation without disturbing the rest 
of the dressing. Material such as plaster, castex, 
etc., may be used for splinting but it has been the 
experience in this clinic that wooden splints are 
neater, lighter, cheaper, and less easily displaced 
by the child. The entire arm is then placed in a 
sling so that the elbow is bent at a 45 degree angle 
rather than the usual go degrees. This is for com- 
fort only, as postoperative congestion from de- 
pendency is thus eliminated. 


POSTOPERATIVE CARE 


The dressing is first removed on the eighth day 
after operation. It will be found that the gauze 
which had been soaked in the acriflavine will be 
dry and quite stiff so that soaking the hand in 
sterile saline will help in the removal of the dress- 
ing. The sutures used to tack down the graft will 
have disappeared and only those across the cen- 
tral bar of the Z in the commissure will need re- 
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moval. A dressing identical to the first is applied 
and changed every 2 to 3 days. By the fourteenth 
day gentle massage of the grafts may be started, a 
bland ointment or oil being used. Both active 
and passive motion under water is also begun at 
this time. 

At the end of the third week the patient is fitted 
with a more permanent type splint which will be 
worn for 6 months. These splints are made of 
aluminum, reinforced with light steel bands and 
covered with glove leather. If only one web is 
involved it is Y shaped at the distal end (Fig. 12). 
If more than one web has been repaired the end 
of the splint takes the shape of a flat rounded, per- 
forated plate through which leather straps are 
run to hold the fingers flat to the plate and spread 
to their maximum extent (Fig. 12). 

The importance of long splinting cannot be 
overemphasized. All razor grafts placed in a posi- 
tion where they are not continually stretched 
must go through a period of contracture within 
the first 6 months after their application. Unless 
continued splinting to keep them at their maxi- 
mum size is employed, they tend to become con- 
tracted more than would be consistent with a 
good result. 

During the first 4 postoperative months the 
splint is worn at all times except for two periods 
in the day of 30 to 60 minutes each. During these 
periods the hand is first soaked in very hot water 
for 5 to 10 minutes. It is then massaged with coco 
butter or a mild, thin oil. After the massage the 
patient does a complete set of finger exercises 
planned to build back the strength of the forearm 
muscles and to stretch the fingers to the limits of 
their motion. From the fourth to the sixth month, 
in addition to the two exercise periods, the hand 
is released during meal time or on special occa- 
sions lasting not longer than an hour. By the 
sixth month the fingers should have normal mobil- 
ity, no contractures, and the grafts should have 
taken on the color and texture of the neighboring 
skin. The splint may now be discarded during the 
day but is to be worn each night for another 4 to 6 
months. The soaks, exercises, and massage must 
be continued for at least one year after the opera- 
tion. 

It must be emphasized again that a perfect 
immediate postoperative result will be completely 


unsatisfactory unless the after care is efficient and 
continued for the length of time advocated. This 
fact should be told the patient before operation 
and repeated at frequent intervals. In every in- 
stance in this series where the graft has taken well 
without complications and when adequate post- 
operative care has been given, the result has been 
satisfactory both as to function and appearance. 
In all other cases, whether the graft was good or 
not at first examination, when this postoperative 
routine has not been followed to the letter, the 
results have been unsatisfactory. 


CONCLUSIONS 


From a study of 73 patients with congenital 
webbing of the fingers it has been found that the 
most satisfactory corrective operation combines 
the use of two flaps to form the commissure be- 
tween the fingers and either a thick razor graft or 
a full thickness graft to cover the defects left on 
the fingers after separation. It has also been 
found that splinting of these fingers combined 
with proper physical therapy and occupational 
therapy must be carried out for a prolonged 
period of time in order to produce a satisfactory 
result. 
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THE PEDICLE TUBE-GRAFT IN THE SURGICAL 
TREATMENT OF HYPOSPADIAS IN THE MALE 
With A New Method of Closing Small Urethral Fistulas 


DAVID M. DAVIS, M.D., Philadelphia, Pennsylvania 


UCCESSFUL surgical treatment of hypo- 
spadias in the male depends entirely upon 
meticulous attention toa multitude of small 
details. Each contributor to the subject 

has added to our knowledge of these details. The 
technique is still far from standardized, but re- 
sults are constantly growing better—at least in 
the hands of those willing to take the necessary 
pains. The object of plastic surgery is to create a 
condition as near as possible to the normal. In 
hypospadias, this means that the penis must be 
straight, the urethra large enough and of fairly 
uniform caliber, and constructed from hairless 
skin, and the meatus in its normal place at the tip 
of the penis, so that both urinary and sexual func- 
tions can be performed properly. Plastic methods 
at our command now make this ideal quite pos- 
sible and, indeed, not too difficult of attainment. 
It is better, therefore, to abandon compromise 
methods the results of which fall short of the 
ideal, such as the creation of the new meatus in 
the frenal region. 

It is scarcely necessary to say that the penis 
must be quite straight before plastic procedures 
are begun. At the time the congenital chordee, 
usually present, is eliminated surgically, a curved 
incision with one limb on each side of the meatus 
(Fig. 1, d, e) is very useful. It allows the urethra 
to be dissected free from the corpora cavernosa 
as far as may be necessary, so that it can be 
dropped back and no longer contribute in any 
way to the maintenance of the chordee. 

The Thiersch-Duplay method continues to be 
the foundation stone of the operative structure. 
It gives a hairless urethra of uniform caliber, and 
there is no limit to the length of urethra which 
can be constructed. It is, however, difficult to 
carry a Thiersch-Duplay urethra fully to the end 
of the penis. For this reason, and in view of the 
recent increased interest among plastic surgeons 
in pedicled tube grafts, the author turned again 
to this oft-tried procedure. 

A rectangular flap of skin was outlined (Fig. 2, 
a to d) on the dorsum of the penis, and from 
this the tube was constructed. The pedicle was 

From the Department of Urology, Jefferson Medical College. 


produced at the proximal end of this flap, and 
at this end its edges were made to diverge, so that 
the new meatus would be sufficiently large and 
any tendency to contracture avoided. The su- 
tures were interrupted and of the finest plain cat- 
gut, at first No. 000, later No. oooo. 

It was soon found that, with this arrangement, 
the blood supply was much better than when the 
flap was left attached by its distal end. Conse- 
quently, the tube graft could be made as long as 
the length of the penile skin allowed, without 
sloughing. The proximal attachment also allowed 
the penis to be bent over dorsally so that the 
entire length of the tube graft could be utilized. 
The procedure finally hit upon was to measure 
the length of the tube graft, and then measure an 
equal distance upon the ventral surface of the 
penis, beginning at the tip of the glans. Over this 
distance a tunnel was produced by means of a 
sharp pointed bistoury, and enlarged by means of 
a grooved director and scalpel to such a size that 
the tube graft could easily be drawn through it 
(Fig. 2, e). This enlargement was found to be 
very important, as without it stenoses were apt to 
develop in the new formed urethra, at the meatus 
or elsewhere. Bleeding may be ignored, as it 
stops at once after the tube graft is in place. The 
tube graft was fastened in place by four sutures 
joining its extremity to the adjacent skin, and by 
three sutures at the new meatus, all of No. o000 
plain catgut. In some cases, a single additional 
suture of fine black silk was placed at the meatus. 
The penis was further held in this anteflexed posi- 
tion by a firm bandage, which was not disturbed 
for at least 4 or 5 days. The urine was carried off 
by a catheter placed in the urethra through the 
already existing orifice. 

The results of this procedure showed that the 
grafts survived perfectly in all of 6 cases. In 1 of 
the early cases, the pedicle sloughed, but in spite 
of this the tube graft obtained enough blood sup- 
ply from the surrounding tissues to remain viable, 
and the final result was excellent. Success in 6 
consecutive cases is very significant, a fact which 
will perhaps be fully appreciated only by those 
who have attempted this type of surgery. 
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Fig. 1. a, Extreme penoscrotal hypospadias (almost mid-scrotal), congenital chordee, hooded prepuce. b, 
Diagrammatic sagittal section, showing extreme curvature of penis. c, Black silk traction sutures, transverse 
incision. d, Second incision, with limbs to either side of meatus. e, Penis straightened and lengthened, fibrous 
tissue removed, meatus pushed back. f, Penis held in position by rubber bands sutured to abdominal wall, 


incisions closed longitudinally. 


After the lapse of 2 or 3 weeks, the pedicle is 
divided, leaving the meatus situated at the tip of 
the glans, in its normal and proper position (Fig. 
3, a, b). The scar left on the dorsum is apt to be 
puckered and unsightly at first, but within 6 to 12 
months it practically disappears. The end-result, 
generally, has been such that I have adopted the 








pedicled tube-graft method as routine for the 
reconstruction of the glandular urethra. When 
the technique described is used, the tube usually 
reaches from 1 to 2 centimeters proximal] to the 
corona glandis on the ventral surface of the penis. 

The new glandular urethra may be joined to 
the original urethra by a Thiersch-Duplay plastic 


Fig. 2. a, Line of incision for forming pedicle tube graft of preputial skin. b to d, 
Construction of tube graft. e, Opening of tunnel for tube graft. f, Graft pulled 
through tunnel. g, Diagrammatic sagittal section showing how penis is curved back 
to take advantage of full length of graft. 
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Fig. 3. aand b, Tube graft after division of pedicle. c and d, Incision and formation of new 
urethra by Thiersch-Duplay method; perineal urethrostomy established. 


at the same operation, or if there is any reason for 
delay, the joining may be done later (Fig. 3, c, d.) 
The covering in of the Thiersch-Duplay plastic 
completing the new urethra has always been a 
difficult point in the procedure. If the penile skin 
is used, it must be brought together under a good 
deal of tension, and in addition the suture line in 
the skin lies directly or almost directly over the 
suture line in the new urethra, so that persistent 
fistulas are practically inevitable. This may be 
avoided by incision of the anterior surface of the 
scrotum (Fig. 4) and suture of the penis down to 
the scrotum. Hugh Cabot! published a descrip- 
tion of the procedure in 1936 and it properly bears 
his name, although I utilized the same method 
exactly in 1 case in 1922, and in Case 2 of this 
series on November 14, 1935. 

In most cases of penoscrotal hypospadias, this 
penoscrotal anastomosis is very easy, but in mid- 
scrotal hypospadias with split scrotum, difficulty 

1New England J. Med., 1936, 214: 871. 





may be encountered, and in perineal hypospadias 
it is of course not available as such. Fistula for- 
mation practically never occurs except at the 
distal extremity of the penile incision. At this 
point, a single pin-size fistula has occurred in 
every case in my series. I believe that this can be 
prevented in the future by the utilization of prin- 
ciples to be described in connection with methods 
of closing these small fistulas. 

When penis and scrotum are joined, they must 
of course be cut apart as soon as healing is com- 
plete, usually in 3 or 4 weeks. It is a very simple 
procedure (Fig. 5, a, b). It may be done under 
local anesthesia, or may be combined with the 
closure of a small fistula, if there be one. 

The small fistulas which frequently remain after 
construction of a new urethra constitute perhaps 
the most annoying and discouraging feature of 
hypospadias surgery. The method I have evolved 
for closing them has succeeded in every one of 
four consecutive occasions—a really sensational 





Fig. 4. a, Completed urethra, incision downward on scrotum. b to d, 
Penis sutured down to scrotum to cover new urethra. 
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Fig. 5. a, Penis sutured to scrotum, lateral view. b, Penis cut free from scrotum after healing is complete. c, Small 
fistula may remain after new urethra is constructed. d, Fistula circumcised. e, Diagrammatic sagittal section of fistula. 
e to g, Needle with silk thread passed eye first through urethra and out fistula. 


record. It is illustrated in Figures 6 and 7 and is 
characterized by two features. First, after the 
fistula is circumcised and the skin undermined in 
the usual way, a straight needle armed with silk 
thread is inserted, eye first, in the new meatus, 
and brought out through the fistula. The cut 
outer edges of the fistula are caught with the silk 
thread exactly as shown in the diagram (Fig. 6, 
a, b) and the other end of the thread passed out 
again through the meatus. The result is that 
when the two ends of the thread are pulled upon, 
the fistula is turned completely inside out, and 
made to project into the lumen of the urethra. 
This inversion of the fistula is maintained by fas- 
tening the thread to the abdominal skin through 
the intermediary of a rubber band. The silk 
thread pulls out in from 2 to 4 days, but by this 
time healing is almost complete. The inversion 
may be further maintained by a purse string 
suture of No. oooo plain catgut, but this is not 
wholly necessary, as it has been omitted in one or 
two cases with no difference in the result. The 
subcutaneous tissues are brought together by 
multiple sutures of No. o000 plain catgut. While 
this is being done, an effort is made to pull one 
flap of skin or the other over the site of the fistula 
as far as possible. 

Since catgut in the skin is not conducive to 
good healing, practically all operators have used 
non-absorbable suture material for the skin. Silk, 
cotton, linen, and fine silver wire have been rec- 


ommended, and the sutures have been tied over 
rubber tubes, wires, and other supporting mate- 
rials. The most serious drawback applies equally 
to all non-absorbable sutures—in the presence of 
infection they act as setons and are very apt to 
produce the very pin-size fistulas one is so anxious 
to avoid. My first effort to avoid this was the use 
of an epidermal running suture of very fine black 
silk. This did not work well, probably because it 
closed the wound too tightly and permitted no 
drainage. It then occurred to me to get around 
the difficulty by the simple device of using no 
skin sutures at all. This plan has produced excel- 
lent results. The subcuticular tissues are caught 
together by just enough very carefully placed 
sutures of No. oooo plain catgut to bring the skin 
edges into apposition (Fig. 7). The 4 incisions so 
treated have all drained serum rather freely in the 
first 2 days, but have all healed per primam. Dur- 
ing the healing period the urine must of course be 
diverted, preferably by a perineal urethrostomy. 

A résumé of the histories of 3 completely cured 
cases follows: 


CasE 1. M.M., aged 13 years was first seen July 7, 
1936. Ritual circumcision had been done while patient 
was an infant. Penoscrotal hypospadias with marked con- 
genital chordee was present. A good quantity of preputial 
skin was still present. Testes were present in scrotum. 
Urine was clear. General physical examination was nega- 
tive. 

Operation 1, July 10, 1936. Nitrous oxide and ether 
anesthesia was used. Two transverse ventral incisions 













$A. yA 






Rack wp) 


Why 







GF  -@ 
(\ @) 
SU Watanames 

=? 


» 
WAM, 




















é 
. 
ee, 
be ————— SS 





Fig. 6. a and b, After catching edges of fistula as shown 
from within outward, needle is passed out again, eye first. 
c, Traction on threads inverts fistula, pulling it into ure- 
thra inside out. d and e, Same process shown in diagram- 


matic sagittal section. Note that at site of fistula only raw © 


surfaces are in apposition. 


were made, adhesions were removed, penis was straight- 
ened, longitudinal closure was effected. Catheter was 
placed in the urethra for drainage. The incision healed 
well; patient was discharged July 18, 1936, with the penis 
sufficiently straightened. 

Operation 2, August 12, 1936. Ether anesthesia was 
used. Perineal urethrostomy was made, and a No. 20 
catheter was inserted. A tube graft was made from the 
preputial skin. A tunnel was formed in the penis, and the 
graft was drawn through. The graft was very long and 
reached to the urethral opening, to which it was sutured. 
Penile skin was closed over this junction. The pedicle of 
the tube graft was divided 10 days later. The tube graft 
remained viable, but the new meatus was too small. At the 
junction of the old and new urethras, the skin separated, 
leaving two orifices about a centimeter apart. About 3 
centimeters of new urethra remained. 

Operation 3, December 28, 1936. Nitrous oxide and 
ether anesthesia was used. The perineal urethrostomy was 
re-opened. The meatus was incised and enlarged. The 
two orifices on the ventrum of the penis were joined by a 
Thiersch-Duplay plastic, interrupted No. ooo catgut su- 
tures being used, the penile skin was sutured over this 
with silk mattress sutures. The incision separated; no 
benefit was gained from this operation. 

Operation 4, January 13, 1937. Nitrous oxide and ether 
anesthesia was used. Same operation was repeated. Con- 
tinuous No. ooo catgut suture was used in plastic and 
re-inforcing skin closure with epidermal suture of silk. 
This operation held except for 2 small pin-size fistulas very 
close together. The meatus contracted again. On Febru- 
ary 2, 1937, the meatus was divided and a piece of rubber 
tubing inserted. 

Operation 5, June 30, 1937. Nitrous oxide and ether 
anesthesia was used. A triangular flap of preputial skin 
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Fig. 7. a, Pursestring suture about fistula, peri-urethral 
tissues drawn together over it with multiple buried sutures, 
all No. oooo plain catgut. Traction on inverted fistula 
maintained by fastening silk thread to abdominal wall with 
elastic rubber band. b, Subcuticular tissues drawn to- 
gether with multiple buried sutures of No. oooo plain cat- 
gut. c, Accurate placement of subcuticular sutures makes 
skin sutures unnecessary, temporary perineal urethrostomy 
established. 


was sutured down in the re-opened meatus. The small 
fistulas were inverted with a fine silver wire pursestring 
suture, and the skin was closed with silver wire sutures. A 
catheter was re-inserted in the perineal urethrostomy. The 
meatus healed well and remained open. One pin-point 
fistula persisted. 

Operation 6, August 3, 1937. Nitrous oxide and ether 
anesthesia was used. The small fistula was again inverted 
with silver wire. The catheter was re-inserted in the peri- 
neal urethrostomy. This operation was unsuccessful. 

Operation 7, December 20, 1937. Same operation re- 
peated. This operation was unsuccessful. 

Operation 8, July 15, 1938. Nitrous oxide and ether 
anesthesia was used. At this operation, for the first time, 
the fistula was everted by silk threads as in Figure 6 and 
the entire closure made by single plain catgut subcutane- 
ous and subcuticular sutures, as in Figure 7. Primary 
union occurred. After the many operations, the perineal 
urethrostomy had become epithelialized and did not heal. 

Operation 9, August 22, 1938. Nitrous oxide and ether 
anesthesia was used. The perineal fistula was excised, and 
a No. 18 rubber catheter was left in the urethra. The 
perineal wound closed almost per primam, but a small por- 
tion of the floor of the penile urethra sloughed out, appar- 
ently due to pressure from the retention catheter, and left 
another good-sized fistula (2.5 mm. in diameter). This 
occurrence was extremely disappointing, after complete 
success had been obtained. 

Operation 10, December 21, 1938. Nitrous oxide and 
ether anesthesia was used. Perineal urethrostomy was 
made. The penile fistula was again closed by the silk- 
thread eversion technique (Figs. 6 and 7.). Healing oc- 
curred per primam. The perineal catheter was removed on 
the seventh day. Patient was discharged from the hospi- 
tal 8 days after operation. The perineal fistula closed 
spontaneously a few days later. The new urethra was 
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Fig. 8. Case 1. Final re- Fig. 9. Case 2. Final result. 


while voiding. voiding. 


dilated from time to time and now admits a No. 22 sound 
readily. Final result is shown in Figure 8. 


This case illustrates the extreme difficulty of 
closing urethral fistulas by the usual techniques. 
In contrast I was greatly impressed by the im- 
mediate healing both times the silk-thread ever- 
sion method was used. 


Case 2. A.G., aged 15 years, was first seen November 
10, 1935. This patient was not seen in his original condi- 
tion, as an operation had been performed 6 years before. 
The urethral meatus was at the penoscrotal junction, and 
scars distal to this point suggested that a straightening 
operation had been done. At any rate, the penis was 
straight enough that plastic repair could be done at once. 

Operation 1, November 14, 1935. Nitrous oxide and 
ether anesthesia was used. A perineal urethrostomy was 
made. A pedicled tube graft of preputial skin was placed 
in tunnel in glans. The penile urethra was constructed by 
Thiersch-Duplay technique. Interrupted sutures of No. 
ooo catgut were used. Scrotal incision, penis sutured down 
to scrotum (Figs. 3 and 4). The pedicle became necrotic in 
5 days, but the graft remained viable. The pedicle was 
divided on sixth day. Result was entirely satisfactory 
except for two small fistulas at apex of penoscrotal suture 
line. The urethra admitted a No. 14 sound. 

On February 19, 1936, the meatus was found closed and 
was re-opened by passing a needle through the fistula. 

Operation 2, March 17, 1936. The perineal urethrostomy 
was re-opened. Another short tube graft was made from 
the preputial skin and sutured into the re-opened meatus. 
This graft healed in well. The pedicle was divided in about 
a week. The meatus admitted a No. 16 sound readily. 

Operation 3, April 24, 1936. Ether anesthesia was used. 
The perineal urethrostomy was re-opened. The penis and 
scrotum were separated. Two fistulas were closed by purse- 
string suture. This operation was fairly successful but two 
fistulas remained, both pin-point in size. The urethra now 
took a No. 20 sound easily. 

Operation 4, September 28, 1938. Spinal anesthesia was 
used. A catheter was re-inserted through the perineal 
fistula, which was epithelized and still open. Each of the 
two fistulas closed separately by the silk-thread eversion 


Fig. 11. Case 3. Photo- 
sult. Photograph taken Photograph taken while patient result.. Ventral surface of graph taken while patient 


Fig. 10. Case 3. Final 


penis. voiding. 


technique (Figs. 6 and 7). The skin was closed over them 
with mattress sutures of silk. There was quite a bit of 
serous discharge from the incisions and of pus from the 
urethra, but both fistulas remained firmly closed. 

Operation 5, October 14, 1938. Spinal anesthesia was 
used. The perineal fistula was excised. The perineal 
wound healed per primam. The final result is shown in 
Figure 9, taken about a week after the last operation. 

CASE 3. E. V., aged 25 years, was first seen February 11, 
1937. Patient had suffered from a varying degree of hesi- 
tancy, difficulty, burning and frequency all his life. Two 
previous plastic operations elsewhere resulted in slight 
straightening of the penis but no other improvement. 
Typical hypospadias was present with congenital chordee, 
hooded prepuce, orifice just distal to penoscrotal junction. 
The ventral surface of the penis was scarred, with indu- 
rated areas including the meatus. Pus was present in the 
urine; many staphylococci in stained sediment. 

Operation 1, February 15, 1937. Spinal anesthesia was 
used. A transverse incision was made on the ventrum of 
the penis, the scar excised, and longitudinal closure 
effected. Catheter drainage of urine was instituted. The 
incision became infected; some chordee was still present 
when patient was discharged from the hospital. 

Operation 2, December 12, 1938. Spinal anesthesia was 
used. The operation for correction of chordee was re- 
peated. Incision again became infected and inflamed, and 
attention was turned to the infected urine. 

Cystoscopic examination showed the presence of tra- 
beculated bladder with cellules, and marked congenital 
contracture of the vesical orifice. This condition was 
corrected by transurethral resection in two sittings. 
The marked urinary infection, kept up by the obstruc- 
tion, accounted for the failure of the plastic opera- 
tions. Urination became normal, and after a course of 
ammonium mandelate, the urine became for the first time 
clear and sterile. The straightening of the penis, while not 
perfect, was considered sufficient as it permitted satisfac- 
tory sexual relations. 

Operation 3, June 5, 1939. A perineal urethrostomy was 
made. A pedicled tube graft was made from the preputial 
skin and drawn through tunnel in glans to ventral surface 
of penis. Proximal end of tube graft and urethral meatus 
were united by Thiersch-Duplay plastic, continuous suture 
of No. ooo catgut being used. The incision was extended 
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along the midline of the scrotum, and the scrotum and penis 
were sutured together to cover the new urethra. Sulphan- 
ilamide was given after operation. Excellent healing oc- 
curred. The pedicle of the tube graft was not divided until 
the eighteenth day. On July 11, 1939, the new urethra was 
intact except for one very small pin-point fistula at the 
point where the apex of the scrotal incision was joined to 
the penis. The urethra resisted dilatation, so it was 
enlarged with the Otis internal urethrotome. After this the 
patient voided with a large strong stream. 

Operation 4, September 13, 1939. Spinal anesthesia was 
used. The urethra was dilated to No. 20 French. A peri- 
neal urethrostomy was made. The fistula was closed by 
the silk-thread eversion technique (Figs. 6 and 7). The 
scrotum and penis were cut apart, and wound closure 
was accomplished by subcutaneous and subcuticular su- 
tures of No. ooo plain catgut with no skin sutures. Sul- 
phanilamide was given after operation. 

The fistula remained closed. The urethra has been 
dilated from time to time. It is now pliable and elastic and 
admits a No. 22 sound easily (Figs. to and 11). 


This case is interesting as an example of the 
fact that good healing of penile plastic operations 
cannot be obtained unless the urine is uninfected. 
After clear and sterile urine was obtained, the 
entire plastic construction of the new urethra 
was successfully completed in two operations in 
a period of 4 months. 

The methods here described have been or will 
be used in 6 other cases which are in various stages 
of treatment. They have been very beneficial 
and have added a new note of confidence to the 
operative plans and procedures. The surgery of 
hypospadias is a fascinating field for those willing 
to devote the time and effort necessary to become 
competent in it, but it should not be attempted 
by others, as neither surgeon nor patient is likely 
to benefit. 
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A METHOD FOR THE PREVENTION OF SPREAD OF 
OSTEOMYELITIS OF THE BONES OF THE SKULL 


WILLIAM P. VAN WAGENEN, M.D., Rochester, New York 


HERE has long been a need for some 

means by which infection within the 

diploe of the bones of the skull might be 

limited in its spread. The sutures offer 
some resistance but the infected bone cannot be 
unlocked from the normal bone without breaking 
down this barrier. A method which has proved 
satisfactory in the handling of osteomyelitis of 
the bones of the skull and also a method of pro- 
tecting the edges of bone about a draining brain 
abscess consists of turning a flap of viable perios- 
teum over the cut edge of bone, tucking it be- 
tween the dura and the inner table of the skull. 
This may be done in one or two stages. In the 
case of infection of the frontal bones an incision in 
the scalp is made from one temporal region to the 
other approximately 2.5 centimeters posterior to 
the coronal suture. A good deal of care is exer- 
cised in incising the scalp and galea that the un- 
derlying periosteum be left intact. The scalp 
flap is reflected forward for about 3 to 4 centi- 
meters. The periosteum is then incised in a line 
from one temporal muscle region to the other, the 
line of incision being at, or just posterior to, the 
suture line. A series of burr holes posterior to the 
coronal suture are made and a channel of bone 
approximately 1 centimeter wide is removed. 
The periosteum is then tucked between the dura 
and the inner table of the skull and the scalp 
closed with interrupted sutures of No. ooo plain 
catgut. 

At the second stage, assuming that the patient’s 
condition warrants waiting until another stage, 
the scalp flap is reflected forward until the region 
of the frontal sinus is well exposed. Assuming 
that the periosteum over the periphery of the 
frontal bones does not appear to be infected, it is 
dealt with in the same manner as described and 
as illustrated in the accompanying drawings, 
ligures 1 to 7. However, if there is any question 
of infection of the outer table of the skull at a 
point where the periosteum should be incised for 
this maneuver, the temporal muscle is separated 
from the bone and the edge of this turned in be- 
tween the dura and the temporal bone below the 
temporofrontal suture line. 


From the Department of Surgery, Division of Neurosurgery, 
University of Rochester School of Medicine and Dentistry. 


After the edge of bone has been completely 
covered with periosteum the infected portion is 
removed, usually in one piece. Bleeding points 
from the dura are secured either by use of the 
endotherm or with muscle implants. 

It is thought quite essential that bone wax 
should not be used in stopping bleeding from 
points in the diploe. The careful use of rongeurs 
in scraping bone over bleeding points will ordi- 
narily suffice to take care of any such hemostasis. 
The scalp is then reclosed with adequate drains. 
The removed bone flap is boiled and preserved 
for future use if a plate is thought necessary. 


CasE 1. Hospital No. 131,559. G. E., aged 32 years, was 
admitted to the hospital September 1, 1937, with a com- 
plaint of paralysis of the right side of the body for a 2 
month period and inability to speak for 4 days. 

This 32 year old man considered himself well as usual until 
about 4 years ago when he developed an osteomyelitis of 
the right tibia which was surgically drained. Six months 
following this he developed an abscess in the right buttock 
which drained spontaneously and healed. Shortly after 
this he developed an abscess in the region of the right 
lower femur and was found to have an osteomyelitis of 
that bone. This was drained but has continued to dis- 
charge pus intermittently for the past 3 years. 

During the past year the patient has gone downhill 
physically and has been too feeble to carry on with his work 
as a farmer. His wife gives a history of recent faulty 
memory and of some difficulty in motor of speech. During 
the past few weeks he complained of daily bi-frontal head- 
aches. Two months ago he complained of sharp pain and 
tenderness and swelling over the vertex of the skull. Roent- 
genograms revealed changes in the bones of the skull near 
the frontoparietal junction. The scalp was incised in this 
area and “the bone scraped.” The right arm and leg soon 
became weak and finally paralyzed. One week following 
the first operation a second one was performed at which 
time further bone was removed and an extradural abscess 
was also drained. During this hospitalization he was said 
to have had three generalized convulsions. Further details 
of these are not available. Vomiting has been persistent 
for the 2 weeks prior to admission. All motor speech has 
been in abeyance for some 4 days prior to admission. 

Physical examination showed an extremely ill appear- 
ing man who was conscious but unable to speak. He was 
dehydrated, the breath was foul, the tongue coated. There 
are several areas along the incision in the scalp which are 
about to break down and discharge pus. There was a dis- 
charging sinus over the right lower femur. The patient 
was found to have a low grade fever, a leucocytosis of 
13,000, and a moderate secondary anemia. Roentgeno- 
grams of the skull showed a large area of destruction in- 
volving both the outer and the inner tables of the calvaria 
immediately in front of the bregma. The pineal gland was 
densely calcified and was displaced grossly to the right of 
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Drawing to illustrate scalp incision from one 
temporal region to the other posterior to coronal suture. 
Periosteum is incised at, or just behind, suture line. 


Fig. 1. 


the midline and also backward and downward. Roent- 
genograms of the femur showed a typical appearance of 
long standing chronic osteomyelitis at the lower end of 
the shaft with soft tissue reaction and destruction about it. 

On September 3, 1937, under novocain and ether anes- 
thesia a semilunar incision was made from one temporal 
region to the other keeping well back of the coronal sutures. 
There was evidence of extensive chronic osteomyelitis of 
the frontal bones extending up to the coronal sutures. The 
infected bone was widely removed after burr holes were 
made in what appeared normal parietal bones and the 
periosteum was turned in between the inner table of the 
normal bone and the dura as described. Little bleeding of 
consequence from the longitudinal sinus was encountered 
in this procedure. The dura was found to be covered with 

















periosteum betwed 
bone and dura 





Fig. 3. Periosteum being tucked between dura and inner 
table of parietal bones. 





Channel] of bone being removed posterior to 


Fig. 2. 
coronal suture. 


granulations. Through an area of dura that had been 
sterilized one needle tap was made into the right frontal 
lobe but no evidence of an abscess was met. The dura over 
the suspected left frontal abscess was then opened, leaving 
a defect approximately 2.5 centimeters in diameter. An 
abscess was encountered with an exploring needle at a 
depth of 4 to 5 centimeters. A core of brain down to the 
wall of abscess was removed with the endotherm, a hole 
was cut in the abscess wall, and a soft rubber tissue drain 
was inserted. The scalp was then replaced bringing the 
drain out through the stab wounds. The scalp was closed 
with No. oo plain catgut. 

Bacteriological examination of pus obtained from the 
abscess at the time of operation showed the organism to be 
both on culture and smear the Staphylococcus aureus. 

The patient made a surprisingly good recovery and was 
discharged from the hospital 10 weeks after admission with 
the scalp wounds closed. The discharge from the femur 
continued. Because of the chronic infection of the femur, 
the patient was advised to have the leg amputated. This 
was done several weeks after discharge from the hospital. 

The patient was last heard from in February of 1940 at 
which time he gives a description of several epileptiform 
seizures but is otherwise well. There has been no further 
extension of the osteomyelitis of the skull. 

CasE 2. Hospital No. 161,596. F. L. R., aged 49 years, 
was admitted to the hospital January 29, 1940, because of a 
discharging mass near the midline of the skull in 
the frontal region. 

The patient, a railway clerk, had lived in 
Texas for the past 20 years and he had considered 
himself well until some 9 months ago when he 
accidentally bumped the frontal region of the 
skull on a piece of wood. The skin was not broken 
and he was not rendered unconscious. He did 
have a slight headache at the time of the acci 
dent and thought that he was slightly dizzy for 
a few minutes. Five days later he experienced a 
sudden change in vision which amounted to a 
near blindness. From his description it sounded 
as though he had lost most of the visual fields 
with the exception of some central vision; vision 
gradually returned to normal. He also complaine.! 
of headache and a mild degree of vertigo at the 
time of this episode. 
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Fig. 4. Periosteum being tucked between dura and inner 
table s frontal bone or temporal bone. 


At about the time of the onset of visual disturbances he 
noticed the appearance of a lump at the site of injury, 
which continued to increase in size. It was non-tender, of 





Fig. 6. Infected bone being freed from attachment to 
underlying dura prior to elevation of bone flap. 
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Fig. 5. Infected tumor being removed with endotherm 
to facilitate elevation of bone flap. 


normal skin color, and it was only because of its size that 
he consulted a physician some 7 months ago. It was 
thought that there was evidence of an osteomyelitis of the 
skull. Sulfanilamide, dosage unknown, was prescribed for 
a period of approximately 1 week without effect upon the 
size of the swelling. 

Six months ago an operation was performed at which 
time an area of bone approximately 4 centimeters in 
diameter was removed just to the left of the midline in the 
midfrontal region. The wound failed to heal properly and 
has continued to discharge pus intermittently since that 
date. The tissue removed is not available for section and a 
report on its nature cannot be obtained. Shortly after the 





Fig. 7. Base of infected tumor being dissected free from 
dura. 
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Fig. 8a. 


ig. 8. Photograph taken before operation showing side 
and front views of infected tumor of scalp and skull. 


bone described had been removed the mass began to re- 
appear and has increased in size up until the present time. 
About 2 months ago several pustular areas about the peak 
of this mass developed. One month ago he was given a 
course of potassium iodide and bismuth without effect 
except to increase the amount of discharge. Pain at the 
site of the tumor has been negligible. Regional lymph 
nodes have not been enlarged as far as he is aware. Head- 
ache has been a minimal symptom. He has not had other 
symptoms of increased intracranial pressure such as vomit- 
ing. There have not been symptoms referable to either 
frontal lobe. 

The patient was thought to have an attack of influenza 
some 3 months prior to entry at which time had consider- 
able cough and a low-grade fever. 

The past history is irrelevant. 

Physical examination showed a relatively small, wiry, 
but well developed man who gave evidence of slight loss of 
weight. The skin had a rather yellowish tint. In the frontal 
region was a mass protruding from the level of the skull 
which measured approximately 6 centimeters in diameter 
and 3 to 4 centimeters high. There was a discharging 
crater near its vertex. The mass was stony hard and non- 
tender. The cervical regional lymph nodes were not 
enlarged. The rest of the physical examination was essen- 
tially negative both from the general point of view except 
for a few rales over each base. The findings on neurological 
examination were normal. 

Laboratory findings. Washings of the pus obtained from 
the wound were studied by Dr. Adrian Taylor and Dr. 
Karr, at Clifton Springs Sanitarium. Organisms suggestive 
of Coccidioides immitis were observed. Some of this mate- 
rial was injected into three guinea pigs all of which died in 
about 8 days. The white blood count was 13,500; red blood 
count, 3,600,000; hemoglobin, 11.9 grams. Smear showed 
polymorphonuclears, 73 per cent; lymphocytes, 13 per 
cent; monocytes, 8 per cent; eosinophiles, 6 per cent. Urine 
was negative. Roentgenograms of the skull were made. 
The anterposterior and lateral exposures show a large 
defect in the left frontal bone which is quite sharply out- 
lined with a large soft tissue shadow above it. The pineal 
body, which is densely calcified, does not appear to be dis- 





Fig. 8b. ‘ig. 9. 


Fig. 9. Photograph taken at time of patient’s discharge 
showing area of skin graft. 


placed. Roentgenograms of the chest show the outline of 
the heart to be normal. The left pulmonary root shadow is 
large and appears nodular. The right pulmonary root 
shadow is normal. Below the right root is an area of infiltra- 
tion, soft in character. The remaining lung fields are clear. 

On the basis of these observations a diagnosis of a cocci- 
dioidal granuloma with secondary pyogenic infection in- 
volving the pulmonary tree and the right frontal bones of 
the skull and scalp was made. 

After the literature on Coccidioides immitis was reviewed 
and the reports noted of the relative benign course of most 
of the cases of pulmonary infection and the 50 per cent 
mortality of cases in which the infection involved the bones, 
it was decided to remove the granuloma of the skull. On 
February 1, 1940, under novocain anesthesia an incision 
was made from one temporal region to the other. The 
periosteum was incised and dealt with as described pre 
viously. The wound healed by primary intention. 

On February 12, 1940 a ventriculogram was made which 
showed a very slight depression of the anterior horn of the 
left ventricle but did not give other evidence of intra 
cranial] extension of the frontal mass. The same day, under 
avertin, 70 milligrams per kilogram of body weight, and 
novocain anesthesia, the scalp was reflected forward until 
the region of the frontal sinuses could be well exposed. A 
channel of bone similar to the one described was then made 
about the periphery of the frontal bone. It was found 
advantageous to remove the bulk of the soft tissue mass 
with the endotherm before the bone flap was reflected 
Very little bleeding of consequence occurred from the 
longitudinal sinus. When the bone had been elevated, the 
remaining base of the mass was then removed by sharp 
dissection from the dura and the overlying longitudinal 
sinus. The wound was again closed with interrupted su 
tures of triple plain catgut. Azochloramide packs were 
left over the dura where the skin and overlying bone had 
been removed. The defect in the dura was skin grafted b 
Dr. Forest Young before patient was discharged from th 
hospital. 

Pathological examination of the soft tissue remove:! 
showed that the greater portion of it was an adenocarc 
noma, source undetermined, but presumably from | 
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bronchus. Bacteriological examination of the pus removed 
at this time failed to give evidence of a Coccidioides im- 
mitis. An Aspergillus mucuroides was recovered, however, 
together with the Staphylococcus aureus. The bone about 
the mass was definitely infected presumably by the Sta- 
phylococcus aureus. 

Re-examination of the skull by x-ray at the time of dis- 
charge from the hospital failed to give any evidence of any 
extension of infection into the parietal bones. 

Final diagnosis: (1) Adenocarcinoma of lung? (2) Adeno- 
carcinoma, metastatic, frontal bones and dura. (3) Sec- 
ondary infection of tumor mass with Coccidioides immitis 
and Aspergillus mucuroides. (4) Secondary infection of 
tumor and frontal bones with Staphylococcus aureus. 


SUMMARY 
In the presence of osteomyelitis of the bones of 
the skull either from an adjoining frontal sinus in- 


fection or from a metastatic source, it is felt that 
a radical excision of bone is indicated after chemo- 
therapy has been given a fair trial. The edges of 
normal bone may be protected from infection by 
the use of a flap of periosteum which is tucked 
between the dura and the inner table of the nor- 
mal bone. 

It is our opinion that bone wax should not 
be used in arresting hemorrhage from diploe 
which may be subject to infection. The judi- 
cious use of rongeurs will arrest any ordinary 
diploic bleeding. It is also advantageous to pro- 
tect the normal bone edges with viable periosteum 
about the site of a draining brain abscess before 
the dura is opened and the abscess is drained. 





THE RECURRENT INGUINAL HERNIA 


The Importance of an Artificial Fibroplastic Proliferative Phase 


in Hernia Repair 


CLIFFORD LEE WILMOTH, M.D., F.A.C.S., Pittsburgh, Pennsylvania 


HE recurrent inguinal hernia continues 
to be a problem to the surgeon and an 
economic handicap to the patient. There 
is probably no common operative pro- 
cedure in which good results are more dependent 
upon the skill and the experience of the surgeon 
and the technique which he employs. When we 
compare the progress which has been made since 
the time of Bassini, 50 years ago, we can appre- 
ciate the great advances which have been made in 
the reduction of recurrences. The frequent re- 
ports of recurring hernias today clearly indicate 
that the problem is still far from being solved. 

True recurrences are relatively uncommon if 
we limit the term to the return of the exact type 
of hernia which previously existed. A hernia is 
usually considered to be recurrent when it occurs 
in the same region in which it was formerly. 

The successful repair of a hernia is a joint con- 
tribution of the surgeon and the patient. The 
surgeon’s part is to select the proper type of 
operation suited to that individual case and to do 
the operation in a skilful manner. The contribu- 
tion of the patient is not only his co-operation 
during the postoperative period, but also his 
inherent ability toward wound healing. This 
fundamental wound repair unfortunately is be- 
yond the patient’s conscious acts or wishes, and 
until recent years the surgeon has not been able 
to alter this phase to any degree. 

As we study the problem of hernia, it is evident 
that while many factors enter into a successful 
repair, two factors are very essential for success: 
first, the operation must be properly performed 
with suture material which must be capable of 
holding the tissues in the position sutured for a 
period of time long enough for firm union to occur; 
second, the amount of union and the strength of 
the union of the sutured tissues must be increased 
so that the result will be permanent. 

During the past 9 years 2,608 operations for 
inguinal hernia were performed. Among this 
number, 165, or 6.1 per cent, were recurrent 
inguinal hernias. These recurrent hernias were 
usually associated with an atrophied, weakened, 
stretched out or poorly developed internal oblique 


muscle and fascia or a weakened partially de- 
stroyed Poupart’s ligament. Factors responsible 
may be injury from previous operative repair, too 
tight suturing, and postoperative infection with 
or without sloughing of the tissue in the line of 
suture. 

The age at the time of recurrence was: 20 to 
30 years, 14 per cent; 30 to 40, 33 per cent; 4o 
to 50, 36 per cent; 50 to 60, 15 per cent; 60 to 
70, I per cent; and above 70 years, 1 patient. 

In this group of patients it is noted that more 
than half were in those past the age of 40 years. 
This might suggest that the weakened condition 
of the musculature of the inguinal region was a 
part of the general muscular weakness seen not 
infrequently in people past 40, particularly in 
those who exercise little and eat too well. It is 
also seen in those whose general health is poor and 
in those who show signs of malnutrition. The 
signs are very common in the laboring classes. 

The causes of recurrence may in general be 
divided into two groups: first, factors relating to 
the patient—age, muscular development, degree 
of obesity or of malnutrition, together with the 
type and size of the hernia present, and to this 
must be added the ability of patient to produce 
fibrous tissue for sound wound repair: second, the 
surgeon’s responsibility—sepsis may have re- 
sulted from carelessness; hemostasis may not have 
been complete or ligatures have been carelessly 
tied, the hernia sac may have been improperly 
ligated or sutured, the suture material may have 
been poorly chosen, nerves may have been in- 
jured, the sutures may have been tied so tightly 
that the tissues were strangulated, all available 
tissue may not have been used or the operation 
may not have been entirely suited to the type of 
hernia present. Good wound repair can follow 
only delicacy in manipulation of tissues in the 
operative field, and the leaving behind of irri- 
tating foreign material in a minimal amount. 

Of the 165 recurrent hernias, 16 per cent were 
my own cases which had been repaired formerly 
by a modified Bassini technique and the use of 
catgut or silk as the suture material. Six per cent 
had been operated upon outside the United 
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States. In 4 per cent the records did not state 
where the original operation was done. -The 74 
per cent remaining had been done by various 
operators in different parts of the United States. 

In 1 patient so far as could be determined, the 
external ring only hai been sutured. In 8 pa- 
tients apparently nothing had been done except 
ligation of the hernia sac. The Ferguson method 
had been used in 6 patients. The Bassini method 
or its modification had been used in the remainder. 
Except in 11 instances the suture material used 
had been absorbable. In 1o silk or linen sutures 
were found incompletely holding the conjoined 
tendon to Poupart’s ligament. Silver wire had 
been used in 1 patient. 

Hernias which have been previously repaired 
more than one time usually offer greater diffi- 
culties for subsequent repair without the use of 
fascial transplants or special technique for build- 
ing up a stronger inguinal region. Those that have 
recurred three or four times certainly indicate the 
need of a very careful pre-operative study as to 
the cause, a well planned fascial transplant and a 
carefully followed postoperative supervision, with 
an occasional recommendation that the patient be 
not again assigned to heavy manual labor. Of 
these 165 recurrent hernias, 77 per cent had been 
repaired once previously, 13 per cent two times, 
7 per cent three times, and 3 per cent had been 
operated upon four times previously. 

The obese patient offers a problem. The opera- 
tion is not only more difficult and prolonged, but 
the increased preperitoneal fat is a problem in 
suturing the muscle and fascia layers in satisfac- 
tory apposition. The sutures are difficult to tie 
and when they are tied the surgeon cannot help 
but wonder if the slick greasy knots will really 
hold. 

Increased intra-abdominal pressure should not 
be underestimated as a factor in the recurrence of 
a small percentage of hernias. The reintroduction 
of a large amount of omentum and intestines 
which have been resident outside the normal peri- 
toneal cavity may definitely increase the post- 
operative intra-abdominal pressure. It is possible 
that the relatively large amount of air that re- 
mains in the abdomen of the well relaxed patient 
under spinal anesthesia may be a temporary 
minor factor in increased intra-abdominal pres- 
sure. Postoperative distention, vomiting, cough, 
and even restlessness give marked increases in the 
stress and strain of the operative area. These acts 
may tear the peritoneal suture line or disrupt the 
suture material, especially if catgut, and once an 
entering wedge is permitted, a later recurrence is 
probable. By thoughtful postoperative manage- 


ment of the patient, abdominal distention, vomit- 
ing, cough, and restlessness may be largely 
eliminated, and these factors removed as a cause 
of later recurrence. 

In the older male patients and in those with 
repeated recurrence of hernia who must engage in 
manual labor, division of the spermatic cord 
structures and in some cases, orchidectomy when 
the patient will give his consent, are indicated. 
Necrosis of the testicle does not occur as the result 
of cutting the cord structures unless the testes 
have been disturbed from their normal attach- 
ments in the scrotum. In massive hernia the 
testicle will be disturbed, and permission should 
be obtained if possible to remove it. Necrosis of 
the testicle requires a later operation for its remov- 
al or drainage. 

The experimental and clinical data of the past 
few years are of great interest and of definite 
importance to the surgeon who feels the urge to 
reduce his percentage of recurrences. This is 
particularly true of the data relating to suture 
material. Catgut is made from the submucosa of 
sheep intestine, a protein substance, a collagen 
with hygroscopic properties which, when brought 
into contact with body fluids, absorbs them 
rapidly, softens, and swells. There is no test that 
will determine its duration of proper function. In 
reports on evisceration numerous authors have 
mentioned complete digestion of the catgut used 
by the third to the fifth postoperative day. 
Bowen states: “Since catgut is rapidly digested in 
the presence of infection the tensile strength and 
continuity of a continuous suture in contact with 
a draining wound would be destroyed long before 
adequate healing has occurred in the rest of the 
wound.” In patients allergic to catgut a similar 
disintegration results prematurely as in the pres- 
ence of infection. 

Infection, trauma, and blood clots in the suture 
line retard the onset of the normal phase of 
fibroplasia rather than inhibit growth of fibro- 
blasts. Catgut in large quantities, or in sizes larger 
than necessary, produces a marked exudative 
reaction which retards fibroplasia, and wound 
healing is delayed. In wounds other than hernia 
in which no stress is thrown on the suture line, 
Ogilvie has shown that in normal healing from the 
fifth postoperative day onward, fibroblasts are 
laid down rapidly so that by the tenth day the 
sutured tissues have a tensile strength approach- 
ing go per cent of normal. But the hernia repair 
is often not a comparable procedure. The tissues 
are sutured under more or less tension. The 
tension in some cases is so great that the sutures 
cut through or necrosis of tissue occurs. This not 
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only delays fibroplasia, but especially if absorb- 
able sutures have been used separation of the 
muscle and fascia will have occurred—which is 
the first step in the recurrence of the hernia. The 
size of the catgut used has a bearing upon the 
tissue reaction. Sutures of greater tensile strength 
than the sutured tissue itself should be unneces- 
sary. It has been shown by Harvey and others 
that No. 1 and No. 2 chromic catgut is approxi- 
mately ten times stronger than the holding power 
of fascia. It would seem unnecessary to use catgut 
of larger sizes, for since it is not required for 
strength it will only cause more protein reaction, 
exudative reaction, which would delay wound 
healing. 

It has been repeatedly demonstrated that 
catgut produces a marked local reaction, and 
that tissue union is delayed particularly about 
plain catgut. About plain catgut an extensive 
tissue reaction occurs. The large zone of round 
cell infiltration prevents or markedly retards 
fibroblast proliferation. Bower, Burns, and Men- 
gle have shown that there is far less tissue reac- 
tion about chromic catgut, and that fibroblasts 
may be found within 4 days starting to unite the 
structures together. If catgut is the suture mate- 
rial decided upon, it should be fine chromic to 
insure less tissue reaction and earlier healing. The 
larger sizes of catgut do not last longer than 
smaller sizes, for the digestive enzymes digest the 
inner fibers of the twisted catgut strands as 
rapidly as the outer strands. 

Jenkins in experiments on catgut sutures in 
tissue fluids finds that plain catgut lasts 5 to 6 
days by tension suture tests. Chromic catgut 
maintains its tensile strength much longer with- 
out regard to the size of the catgut used. 
There is no advantage in using heavy catgut and 
there are many disadvantages. 

Meade and Ochsner have shown that fine 
twisted cotton thread is useful as a suture mate- 
rial and in some respects seems more suitable than 
silk. Parsons has reported that with the use of 
linen the number of infections was increased and 
the results more nearly approximated that follow- 
ing the use of catgut sutures. Torek believes that 
he gets a firmer union and less danger of infection 
by using silver wire for the lowest two sutures 
holding the conjoined tendon to Poupart’s liga- 
ment. Babcock and others favor annealed rustless 
steel sutures. 

Absorbable sutures should not be used where 
there is undue tension. The same may be said for 
fascial sutures or for transplanted flaps of fascia. 
If there is tension the pull should be upon non- 
absorbable sutures and the fascial sutures or the 


flap of fascia may be inserted into place without 
tension. 

Burdick and his associates have shown that 
when fascial sutures were used the percentage of 
primary infection of the wound was higher. Any 
procedure which complicates an otherwise simple 
process and prolongs the operative period will 
invariably be followed by a higher infection rate. 
In the presence of infection healing of the tissue 
does not occur early and separation of the suture 
lines predisposes to a recurrence of the hernia. 
Burdick also noted that, in recurrent hernias in 
which fascia had been used previously, at the 
time of the later operation slight evidence of the 
fascia lata sutures could be found. He further 
observed that when ox fascia was used instead of 
autogenous fascia, the number of recurrences was 
increased by 8 per cent. Burdick and his asso- 
ciates have reached the conclusion that they will 
cease to use fascia routinely but have adopted 
silk sutures as a routine procedure. This was done 
in the belief that they could give “‘the patient a 
better chance of a permanent cure with silk than 
with fascia.” 

Fascia will occasionally be definitely required. 
The most difficult recurrent hernia to repair is one 
which is very infrequently seen, in which there 
has been a previous destruction of Poupart’s 
ligament. This may result from infection together 
with too tight suturing at the time of a former 
repair. Such a finding requires the reconstruction 
of Poupart’s ligament by some plastic method. 
As previously reported, this may satisfactorily 
be accomplished by a pedicled flap composed of 
the tensor fascia lata muscle and its continuation 
of fascia lata. After the pedicled flap has been 
sutured with silk to reconstruct Poupart’s liga- 
ment, the operation may then be completed with 
the usual hernioplasty technique. The use of 
living sutures or fascial transplants may well be 
reserved for the occasional selective case, but one 
should not hesitate to use it when additional 
fascia is clearly indicated. 

While the choice of suture material is impor- 
tant, many recurrences will take place irrespec- 
tive of the suture material chosen. Parsons has 
shown, however, that his recurrences were almost 
four times as frequent when catgut was used as 
when silk was used. In a series of 200 cases 
reported by Fallis, 96 per cent had previously 
been sutured by silk. When all types of suture 
material from the experimental and clinical aspect 
are considered, it is evident that hernias will 
recur. While the percentage of recurrences will be 
lessened by the use of non-absorbable material, 
recurrences cannot be prevented. If further 




















reduction in hernia recurrence is to be expected, 
some means must be used whereby an added 
stimulus to fibroplasia is produced, with the re- 
sult that firmer union of the sutured tissues is 
brought about. 

The injection method of treatment of inguinal 
hernia has given rise to considerable controversy 
among the medical profession as to its value. 
Whatever may be the attitude of the average 
surgeon today regarding that method, the experi- 
mental laboratory has demonstrated one principle 
of importance which even the most critical sur- 
geon must acknowledge. The introduction of 
fluid irritants properly chosen will stimulate the 
production of fibroblasts and by this overstimu- 
lation a firmer union will result. Sixty years ago 
Billroth stated that if anyone could find a solution 
that would produce artificial proliferation of tissue 
the problem of radical treatment of hernia would 
be solved. Rice, Stoner, Fowler, Manoil, and 
others have written of the experimental results 
following the injection of irritant fluids. In ani- 
mal experiments using different solutions Manoil 
found that with the use of tannic acid solutions, 
“the inflammatory exudation was mild, reaching 
its peak at twenty-four hours and then subsiding 
completely in the next forty-eight hours. Pro- 
liferation of fibroblasts became predominant in 
three days and at seven days there was some 
evidence of new collagenous tissue with dense 
fibrous tissue at eight weeks.” The injection of 
different solutions, such as sodium psylliate (syla- 
sol), produces almost identical results with slightly 
less local reaction. When solutions are used which 
do not produce necrosis, at the end of 14 days 
sections of tissue show a great amount of fibro- 
blastic reaction adjacent to muscle tissue and 
extending down between the muscle bundles. 
Sections at 8 weeks show that adult fibrous tissue 
has replaced the fibroblasts and that it holds the 
adjacent tissue firmly adherent to the adjoining 
muscle by extending between the muscle bundles 
—a permanent union. The injection of irritant 
fluids properly chosen results in the extensive 
proliferation of fibroblasts, and collections of 
fibrous tissue may be made to form wherever it is 
desired. 

By the term “irritant fluids properly chosen,” 
I mean those fluids which when injected into 
the tissues produce no necrosis, no tissue de- 
struction, but do produce a stimulation of 
fibroblasts from the normal fibrous tissue present 
in the inguinal region. A fluid which produces 
necrosis has no place either in the injection 
method alone, or when used as a part of an 
operative hernia repair. 
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Apparently in many well sutured, well per- 
formed hernia operations, not sufficient fibrous 
tissue is formed to hold the tissues in the position 
in which they were properly sutured. Conse- 
quently there is a separation of the internal 
oblique and transversalis muscle and fascia from 
Poupart’s ligament, and the hernia recurs. In- 
dividual reaction to the production of fibrous 
tissue as the result of trauma is demonstrated 
frequently. Some skin incisions heal with a white 
line which is scarcely visible after a short time. 
Another patient with the same stimulus will 
produce a piling up of scar tissue which we call 
keloid. All degrees of fibroplastic proliferation are 
seen between these two extremes, resulting from 
identical stimuli. It is evident that the deeper 
tissues react very similarly as does the skin in 
forming scar tissue as the result of an identical 
stimulus. This individual reaction to the same 
stimulus is very apparent in the injection treat- 
ment of hernia. The same solution in identical 
amounts will produce such varying results that, 
to obtain the same result, many patients require 
twice the number of injections as do other patients. 

With the realization of the need of the stimula- 
tion of fibroplastic proliferation in the usual 
operative repair, and the ease of production of 
more fibrous tissue by the injection of irritant 
fluids, the injection method has been made a part 
of the operative repair of recurrent hernias. Dur- 
ing the repair of inguinal hernia, injections are 
made along and beneath the suture lines. After 
the hernia sac has been ligatured or sutured and 
the transversalis fascia has strengthened Hessel- 
bach’s triangle as well as is possible with sutures, 
the conjoined tendon is sutured to Poupart’s 
ligament by interrupted sutures of fine silk. Five 
cubic centimeters of a tannic acid solution is then 
injected beneath the suture line. If the sutures 
have been properly placed there will be no escape 
of this fluid. It will spread out medially as far as 
the dissection has separated the muscle and fascia 
planes, and will extend along Poupart’s ligament 
and the suture line in that area. After the re- 
tracted cord structures are replaced, if the cord is 
to be placed below the aponeurosis of the external 
oblique muscle, the aponeurosis is sutured to 
Poupart’s ligament with fine silk interrupted 
sutures. The external ring is made as tight as will 
permit without undue constriction of the cérd 
structures. A second 5 cubic centimeters of tannic 
acid solution is now injected below the sutured 
aponeurosis, which spreads out along the suture 
line and between the conjoined tendon below and 
the aponeurosis above. Usually a small amount 
will find its way through the external inguinal 








806 SURGERY, GYNECOLOGY AND OBSTETRICS 


ring. This is not sponged away but is allowed to 
remain, and the superficial fascia and fat are 
sutured with silk so that no spaces between tissue 
will remain. The skin is closed with dermal or 
skin clips. Injections 2 weeks later, up inside the 
external ring before the patient leaves the hospital 
and again in 30 days will give an added stimulus 
to the production of fibrous tissue, sufficient it is 
hoped to hold the inguinal structures permanently 
in the position in which they were properly 
sutured. Aqueous-alcoholic solutions of 1 to 3 
per cent tannic acid have been used. It is appar- 
ently safe, it does not produce necrosis, it does 
not destroy the silk sutures which are holding the 
structures properly, and, in experimental and 
clinical work, it does result in marked fibroplastic 
proliferation. These facts seem of sufficient 
importance to make this procedure a routine part 
of the operative repair of the recurrent inguinal 
hernia. 

During the past 4 years the injection of irritant 
fluids has been used in 106 hernia repairs, 14 of 
which were recurrent hernias. The follow-up of 
these patients has not been satisfactory as only 
37 per cent have responded to the follow-up letter 
or returned for examinations. However, no recur- 
rences have been recorded in those whom we have 
been able to follow. By producing larger amounts 
of fibrous tissue union between the sutured tissues 
instead of the small amount which follows the 
usual hernia repair, it is believed that a much 
firmer, more lasting inguinal wall may be devel- 
oped, and that the percentage of recurrences will 
be reduced. 

Today there is no such thing as an irreparable 
inguinal hernia, per se, if all the facilities at our 
disposal are utilized. The irreparable inguinal 
hernia is found only in the patient who, because 
of other pathology such as cardiac or pulmonary 
disease, is not a reasonably safe operative risk. 
Ample evidence of this fact is demonstrated by 
operative cure of inguinal hernia after three or 
four recurrences. 

The surgeon may not be able greatly to alter 
the poor physical condition of the patient and the 
problem presented by lack of human material 
with which to work. He can, however, in the 
choice of materials and of the type of operation to 
use, and in his attention to details, decrease the 
number of recurrences. In the choice of materials 
he must determine as accurately as possible 
beforehand the desirability of fascia lata sutures 
or a large fascia lata transplant, and make pro- 
vision for obtaining this material quickly and 
aseptically if at the time of operation his pre- 
operative conclusions as to its need are substan- 


tiated. Having chosen the proper suture material, 
and having carefully fitted the technique to the 
condition present, the surgeon can still add to the 
durability of the repair by the injection of irritant 
fluids to stimulate the production of fibroblasts 
with a resulting firmer union of the tissues which 
have been sutured. 


SUMMARY 


A report is made of 165 cases of recurrent 
inguinal hernias in which patients have been 
operated upon during the past 9 years. The 
problem of recurrence is not to be laid entirely at 
the feet of the surgeon; so many factors are 
involved and the contribution of the patient is 
not to be minimized. 

The majority of recurrences are in laboring 
people past the age of 40 years. Malnutrition as 
well as obesity may be a factor of importance in 
recurrence. 

The selection of proper suture material is of 
great importance. Sufficient evidence, experi- 
mental and clinical, indicates the need of non- 
absorbable sutures. Interrupted fine silk has been 
the preference for the past 5 years and has been 
used routinely. 

It is believed that many recurrences are due to 
lack of sufficient fibrous tissue union between the 
muscle and fascia which were satisfactorily su- 
tured. Believing that an added stimulus to fibro- 
plasia is necessary to secure firmer and lasting 
union, the injection of irritant fluids during and 
after operation has been carried out as described. 
The result has been to strengthen the line of 
suture and thus to reduce the number of recur- 
rences. 

The routine adoption of this method of artificial 
fibroplasia stimulation is recommended in the 
treatment of inguinal hernia. 
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A DEVICE FOR MAKING ACCURATE ROENTGENOGRAMS OF 
THE NECK OF THE FEMUR DURING REDUCTION 


HUGH McKENNA, M.D., F.A.C.S., Chicago, Illinois 


N important advantage in the successful 
treatment of intracapsular fractures of 
the neck of the femur lies in a procedure 
that permits accurate roentgenographic 

views to be taken during the stages of reduction. 

Roentgenologists have developed a special 
technique for securing lateral views of the neck of 
the femur but, unfortunately, the position must 
be changed if the surgeon desires to put the ex- 
tremity in extension for permanent treatment. 
Therefore, when the alinement of the fragments 
has been secured, as determined by roentgeno- 
grams, the problem of paramount importance is to 
maintain this position, which can be accomp- 
lished most accurately if the parts are not moved 
in securing permanent immobilization. In those 
fractures that are treated by open reduction it is 
undesirable to do other manipulation than trac- 
tion after the surgical procedure is begun. The 
necessity of developing a method of technique 
that would permit the attainment of a film show- 
ing a true lateral view of the neck of the femur led 
me to work on this problem. I am therefore pre- 
senting the equipment that has been developed 
and which we believe will enable us to secure not 
only an accurate alinement of the fracture in the 
anteroposterior position (that presents little diffi- 
culty) but an equally accurate lateral view of the 
neck of the femur. 

The advantage of this plan lies in the fact that 
alinement may be secured by attaching the feet 
in the foot pieces of the fracture table and placing 
the lower extremities in abduction traction while 
the foot of the affected limb is turned in internal 
rotation. The measurement of the lower ex- 
tremities is made and when roentgenograms show 
correct alinement of the fragments, no further 
movement of the extremity is necessary, and 
treatment by either the closed or open method 
may proceed. 

A long series of trials, utilizing the old metal 
perineal post, was carried out with a wooden 
casette holder and with the present one, con- 
structed with bakelite. While we were able to 
secure fairly satisfactory roentgenographic views 
with this equipment, we were never certain that 
a satisfactory lateral view of the neck could be 
secured. We found that in an attempt to secure 


a Satisfactory lateral view of the neck of the femur 
we were confronted with the following difficulties: 
(1) the inability to place the roentgen-ray tube 
low enough to secure a true lateral view; (2) the 
problem of arranging the tube at the proper angle 
without producing marked distortion of the head 
and neck; (3) the difficulty in obtaining a view 
on account of the position of the metal perineal 
post. However, the greatest difficulty was the 
inability to secure a lateral view during reduction 
and treatment by the open method. In such a 
surgical procedure, in which asepsis is paramount, 
an attempt to place the roentgen-ray tube in a 
position to secure a lateral view was impractical. 
Our experience led to the conclusion that in order 
to secure a roentgenogram showing a true lateral 
view of the neck of the femur, without moving 
the broken fragments after alinement, the follow- 
ing mechanical arrangement must be carried out: 
(1) the roentgen-ray unit is securely fastened to 
the horizontal plate of the supporting perineal 
post between the legs of the patient at a plane 
passing through the neck, great trochanter, and 
head of the femur. (2) A small cone of the roent- 
gen-ray tube passes through an opening in the 
perineal post. Our experience showed that the 
direct beam of the roentgen-ray tube passes 
through the post at an angle of approximately 45 
degrees from the midsagittal plane. These con- 
ditions have been fulfilled by the device described 
in this article. It will be noted that the casette 
holders, shown in this paper, have been built to 
fit my fracture table, which lends itself to the 
various positions required to secure both views 
described in the accompanying legends. 

The perineal post has been constructed of a 
steel framework with a horizontal steel plate 
through which a steel cylinder emerges at a right 
angle and over which a perineal post, made of a 
second steel cylinder covered with bakelite, tele- 
scopes. A hole is made large enough to permit the 
cone of the roentgen-ray tube to pass through the 
post with the exception of the bakelite surface in 
contact with the soft tissue. 

The post may be revolved to take a picture of 
the neck of the femur on either side. The hori- 
zontal steel plate acts as a supporting structure 
for the pelvis on one side of the upright post and 
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1. Fracture table with roentgen-ray unit attached to the 
perineal post; upright casette holder in position. 
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2. Close-up view of the upright casette in the holder. 
Perineal post and roentgen-ray unit. 





3. Casette in the horizontal holder in position for antero- 
posterior view on the lumbar segment of the fracture table; 
perineal post not assembled. 


4. View of the roentgen-ray unit between the abducted 
legs; no interference with the position of the assistant. 





5. The roentgen-ray unit in position for a lateral view 
of the neck of the femur with upright casette held at proper 
angle. 


projects to the other side for a distance sufficient 
to form a supporting framework to hold the roent- 
gen-ray unit. For this work we have used a model 


6. Roentgen-ray unit in position for an anteroposterior 
view with the casette in holder under right hip. 


F3, General Electric type of roentgen-ray appara- 
tus, securing the unit in its insulated casing to the 
horizontal plate of the perineal post at a proper 
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Fig. 8. Fig. 9. 


7. Lateral view of the neck of the femur; 2 seconds 
exposure. 

8. Lateral view of the neck of the femur; 1.5 seconds 
exposure. 

9. Lateral view of the neck of the femur. 


Fig. 7. 


angle. This arrangement places the tube in a 
position that is always constant in relation to the 
head and neck of the femur, as soon as the extrem- 
ities are placed in traction. The struggling of the 
patient under anesthesia or manipulation of the 
pelvis cannot pull the tube out of proper aline- 
ment for a true lateral roentgenogram of the 
neck of the femur. The greatest advantage in the 
use of this equipment is the ease in securing a 
lateral view during open reduction of the frac- 
tures. The roentgen-ray tube remains in position, 
covered with sterile dressings, and the picture may 
be secured at any stage of the operation by plac- 
ing the casette in the adjustable upright slots of 
the lumbar casette holder under sterile linen 
drapings. By this method the roentgen-ray tech- 
nicians do not come too intimately in contact 
with the surgical field. 

It would be desirable to use two portable roent- 
gen-ray units in the open treatment of these 
fractures. This arrangement would permit the 
placing of one unit covered with sterile drapings, 
in the position for lateral views, as described, so 
that it would not have to be disturbed until after 
completion of the operation. This plan would 
leave the other roentgen-ray apparatus available 
for use in securing anteroposterior views. 

In the making of lateral views of the neck of 
the femur, consideration was given to the distance 
between the roentgen-ray tube and the exposed 
skin, in order to prevent producing a harmful 
erythema. General Electric X-ray Department 


supplies the following formula: ‘The commonly 
accepted value is 1200 milliampere-seconds at a 
focal-skin distance of 15 inches when 1 millimeter 
Converting 


of aluminum is used as a filter.” 
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Fig. 10 Fig. 11. 


10. Anteroposterior view with wooden casette. 

11. A lateral view with old model casette does not give 
as accurate a picture as the latest model. a, Indicates an- 
terior margin of great trochanter. 


this formula to a distance of 6 inches and for use 
with a filter equivalent to % millimeter of 
aluminum, the allowable value becomes 140 
milliampere seconds. Because we are using a 
voltage of only approximately 63 kilovolt poten- 
tial this value becomes even safer inasmuch as 
the original formula is based upon a maximum 
kilovolt potential of too. 


SUMMARY 


The new perineal post, which has a diameter 
of 4 inches, in addition to the mechanical arrange- 
ment, which permits roentgenograms to be made, 
is superior to the old narrow one in rigidity and 
prevention of trauma to soft parts of the perineum. 

During the period of development of the device 
we were impressed by two advantages of its use in 
open reduction of fractures of the neck of the 
femur: (1) a plan that enabled us to secure in- 
formation respecting the alinement of the frag- 
ments during the stages of reduction which led to 
greater accuracy in the final treatment; (2) the 
ability to carry out the open operation in a num- 
ber of aged patients in much shorter time. In- 
cluded in this group was a 73 year old patient in 
whom we used an autogenous tibial transplant. 
The actual time of the operation, not including 
the immobilization with a plaster-of-paris cast, 
was 1 hour. With the completed post holding the 
roentgen-ray unit in place and an adjacent de- 
veloping room, more time will be saved. 

The time element (and type of anesthesia) is 
so important in aged patients that any method 
that shortens the time of reduction and also 
leads to greater accuracy should receive the con- 
sideration of the medical profession. 











SURGICAL TREATMENT OF ECTOPIC TESTES 


OSWALD S. LOWSLEY, A.B., M.D., F.A.C.S., New York, New York 


HARRY C. CURTIS, M.D., C.M., F.A.C.S., Hamilton, Bermuda 


CTOPIC testis is the term applied to 
abnormal displacement of the gland in 
the course of descent. Unilateral ectopia 
is far from common, and bilateral ectopia 

is extremely rare. Sometimes the testis descends 
as far as the outlet of the inguinal canal and 
thence deviates to some abnormal position, most 
commonly to the perineum (ectopia perinealis). 
These aberrant glands have also been found at 
the penoscrotal junction (ectopia penalis), in 
Scarpa’s triangle (ectopia cruralis) and toward 
the anterior superior spine of the ilium on the 
superficial surface of the aponeurosis of the ex- 
ternal oblique muscle (ectopia inguinalis inter- 
stitialis). Both testicles may descend by the same 
inguinal canal (ectopia transversa), a condition 
usually associated with pseudohermaphrodism. 
Rarely a testicle will descend into the true pelvis 
(ectopia pelvis). 

Ectopia testis is to be distinguished from 
cryptorchidism, which is the term applied to re- 
tention of the testis at some point in its normal 
descent. 

DESCENT OF THE TESTIS 

The position finally occupied by the testes is 
very different from that which they possess in the 
earlier stages of development. 

During the first stages of intra-uterine life, the 
testes develop in the abdominal cavity, posterior 
to the peritoneum, by which they are covered 
only in front and at the sides. They are at first 
elongated structures, extending below the dia- 
phragm. Their cranial portions atrophy and their 
caudal ends grow. 

By the end of the third month, the testes lie 
in the mid-abdomen being connected with the 
anterior abdominal wall by four attachments: the 
mesorchium, or epigonal portion of the genital 
fold; the inguinal fold: and, finally, by the inguinal 
crest. Within the fold thus formed there gradu- 
ally appears, at first in separate parts, a cord of 
closely compacted spindle-shaped cells, which ex- 
tends from the caudal end of the testis through 
the inguinal canal to the scrotal integument. This 
cord is known as the gubernaculum testis—the 


Dr. Curtis, from King Edward VII Memorial Hospital, 
Hamilton, Bermuda. 
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structure which guides the testis from the ab- 
domen into the scrotum. It begins to grow at 
about the third month. As fetal development pro- 
ceeds, the lower section of the gubernaculum 
enlarges, but above, degeneration and atrophy 
take place. 

At about the time the gubernaculum begins to 
develop, a sac-like pocket—the processus vag- 
inalis—appears in each side of the anterior ab- . 
dominal wall. During the sixth month, these 
peritoneal prolongations evaginate through the 
abdominal wall and inguinal canal into the scro- 
tum, preceding the testes. 

During the seventh to the ninth months, the 
testis descends into the scrotum by a complex 
process in which the gubernaculum apparently 
plays an important part. The descent is ac- 
complished by atrophy and contraction of the 
gubernaculum, the resulting shortening serving 
to draw the testis into the scrotum, and by intra- 
abdominal pressure. Since the gubernaculum and 
testis are retroperitoneal in position, they remain 
beneath the posterior wall of the processus vag- 
inalis, the testis being covered, after descent, by 
a reflected fold of the processus. 

The narrow canal which connects the processus 
vaginalis with the abdominal cavity closes, the 
now isolated vaginal sac becoming the tunica 
vaginalis, the serous investment of the testis. Of 
the upper opening of the processus vaginalis, 
there remains but a frail thread which may be 
traced along the spermatic duct, where it mingles 
with the tissues forming the spermatic cord. 
Sometimes, however, the canal fails to close, or 
disappears only in part, thus giving rise to con- 
genital hernia, for if this peritoneal pouch re- 
mains open, the tunica vaginalis has a free com- 
munication with the general peritoneal cavity. 

As the testis descends, it carries with the ductus 
deferens (primitive mesonephric duct), the sper- 
matic vessels and the lymphatics; these, with 
their surrounding connective tissue, constitute 
the spermatic cord. 

Descent of the testes is normally complete at 
birth. Interference with development, from what- 
soever cause, may bring to bear influences which 
will retain them in the abdominal cavity or within 
the inguinal canal. When this occurs, we have 
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Fig. 1. 1, Condition present. 


iliac fossa. 


Covered by the posterior peritoneum. 


the condition known as cryptorchidism. If, on 
the other hand, the testis descends to the outlet 
of the inguinal canal and thence deviates to some 
abnormal position, we have ectopic testes. 
INFLUENCE OF HORMONES ON 
DESCENT 


TESTICULAR 


The mechanism of testicular descent, as de- 
scribed, has been accepted for many years, but 
later investigations seem to indicate that the 
descent of the testis may be influenced materially 
by hormones developed during the growth of the 










Right testis in region of hilum of right kidney. 
Blood supply from spermatics by way of small branches. 
ended blindly in region of internal inguinal ring. 
2, Position of skin incisions to expose testes. 
was extended upward. 3, Shows left testis exposed and found to be in iliac fossa. 
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child. The fact that it has been observed clinically 
that the testes in cryptorchids sometimes descend 
following the injection of a suitable dose of a 
gonadotropic hormone, would seem to require a 
consideration of the phenomena of descent. 

It is known that the testes do not descend in 
mice and rats until puberty, which suggests the 
possibility that the male hormone exerts an in- 
fluence on testicular descent in these animals. 
Additional strength is given to this view by the 
knowledge that in certain rodents the testes re- 
main in the abdomen and descend only during the 
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Fig. 2. 1, Posterior peritoneum incised to expose left testis, vas deferens, and sperm- 
atic vessels. 2, Freeing spermatic vessels. Testis drawn downward. 3, Testis in scro- 
tum. Suture placed in skin of leg to hold testis down in scrotum. 4, Suture of wound 
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rutting season. It is also known that wide sepa- 
ration of the pubic ligaments, similar to that 
occurring in the pregnant state, may take place 
in non-pregnant female guinea pigs following the 
artificial injection of the normal ovarian hormone 
(folliculin); and scrotal hernia has been known to 
develop in mice treated with the ovarian hormone 
(estrin, folliculin). Kojama showed that testicu- 
lar descent does not occur in hypophysectomized 
immature male animals, and Rose observed that 
severing the gubernaculum in experimental ani- 
mals was followed by normal descent of the testes 
in the majority of cases. It is difficult to recon- 


cile these facts with the generally accepted theory 
of testicular descent. 

Probably several factors contribute to the nor- 
mal descent of the testes. Undoubtedly, the 
hormonal factor is of great importance. In addi- 
tion, the development of the scrotum and its in- 
vesting pouches, the gubernaculum, the loosening 
and the subsequent closing of the rings of the 
inguinal canal, the actual and relative growth of 
the body with that of the testes, external pres- 
sure, and increased intra-abdominal pressure; all 
these may influence the normal descent of the 
testes. 
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Fig. 3. 1, Shows spermatic vessels ending blindly in region of internal inguinal 
ring, just under peritoneum. 2, Incision extended upward toward kidney region. Right 
testis was found near hilum of kidney covered by posterior peritoneum. Right vas 
deferens, ureter, and iliac vessels could be seen. 3, Posterior peritoneum overlying 
right testis incised, testis exposed, and blood vessels—branches of the right spermatics 
—clamped, divided, and ligated. Note the unusual shape of the epididymis. 


ETIOLOGY OF CRYPTORCHIDISM AND ECTOPIA 

Maldevelopment of the structural route along 
which the testis must descend leads to retention 
or displacement of the gland; but authors differ 
widely regarding the details of the many possible 
defects which might produce, or help to produce, 
this anomalous condition. Possible contributory 
factors are maldevelopment of the scrotum and 
its investing pouches, or of the gubernaculum, 
inguinal fold, or cremaster muscle. Certain fibers 
of the gubernaculum may exert unusual tension 
upon the testis in such a way as to divert it from 





the normal line of descent, and the advance of a 
hernia may push it into an anomalous position. 
It is well established that such a sequence of 
events may occur, and this probably explains 
many of the cases of testis superficial to inguinal 
canal. As the gland advances into its abnormal 
position, it is accompanied by the processus vagin- 
alis. Hormonal factors also appear to play a part. 


PATHOLOGY 


As a rule, cryptorchid and ectopic testes in 
adults are atrophic, and spermatogenesis is ab- 
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Fig. 4. 1, Testis and vas deferens on right side freed. Posterior peritoneum was 
incised to free vas deferens. A pocket to receive testis was made in the scrotum. 
Left testis is shown in the scrotum. 2, Suture attached to gubernaculum testis is drawn 
through the scrotum and placed into the skin of the leg to hold the testis in the ‘ 





scrotum. Above is shown the closure of the posterior peritoneum. 


sent. The degenerative changes in undescended 
testes become increasingly recognizable as pu- 
berty is approached. Dissolution and atrophy of 
the seminiferous tubules gradually take place, but 
the interstitial cells of Leydig are apparently not 
greatly influenced by the abnormal position. 

Abdominal retention of both testes is usually 
associated with maldevelopment elsewhere in 
the genital tract. A case described by Young in 
1921 showed pseudohermaphrodism masculinus, 
hypospadias, a greatly enlarged utricle, and ab- 
dominal testis; also absence of the seminal vesi- 
cles. The right testis in this case was found be- 
low the kidney. There was no left testis, merely 
a fold of the peritoneum. 


COMPLICATIONS 


In addition to testicular atrophy, sterility, and, 
sometimes, imperfect attainment of the secondary 
sex characteristics, there are certain other com- 
plications to which the retained or displaced 
testicle is prone. 

The abdominally retained testis is far more 
liable to torsion, and the partially descended 
testis to trauma, than is the fully descended gland. 
Most observers agree that the abnormally situated 
testis is also more susceptible to malignant de- 


generation than is the normally placed organ. 
Associated nervous disorders are common. Boys 
with this defect often become neurotic, especially 
if they are not relieved before puberty. Adults 
sometimes fear lack of sexual power and the 
ability to reproduce, and may become depressed 
and morose on this account. Reduction of the 
testes usually relieves the neurosis. 


DIAGNOSIS 


Diagnosis depends upon the findings of physical 
examination. Failure of the testis to descend or 
to occupy its proper position causes that side of 
the scrotum which has not received its normal 
content to appear shriveled and often to remain 
noticeably undeveloped. When both testes fail 
to descend, the appearance of the scrotum will 
simulate the labia majora of the female, ard 
there may be some difficulty in determining the 
sex of the individual. 

The longer the testis remains in its abnormal 
position, the greater will be the atrophy and de- 
generation of the seminiferous tubules. If the 
testis has not descended spontaneously at a fairly 
early age, operation should be done, not only so 
that the gland may develop normally but be- 
cause undescended testicles are more liable than 
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Fig. 5. 1, Right testis in scrotum. 


normally situated glands to suffer trauma, torsion, 
or malignant degeneration. 


HORMONAL THERAPY 


Attempting to bring undescended testes into 
their proper position in the scrotum by use of 
gonadotropic hormones derived from the anterior 
lobe of the pituitary gland and similarly acting 
water soluble substances derived from the urine 
of pregnant women has many enthusiastic advo- 
cates. 

It is our belief that endocrine therapy with 
gonadotropic hormones is not only valueless in 
effecting descent of a testis but, in larger doses, is 
definitely harmful to undescended testes. True 
undescended and ectopic testes, which are fixed 
in their abnormal position, will not descend into 
the scrotum with hormonal treatment but re- 
quire operation for their correction. Testes that 
do descend following injection are the type of 
abnormally situated glands which invariably will 
descend spontaneously—usually about the time 
of puberty. That this point of view is becoming 
more common among those who have utilized 
this form of therapy is evident from the literature. 

Of particular interest, in this regard, are the 
recent experiments of Eisenstaedt, Appel and 
Fraenkel on rats. In these, the experimental 





Suture to leg tied. 
toneum. Vas deferens in lower angle of wound. 2, Both testes are shown in the scro- 
tum. Closure of the lower part of the wound with ribbon gut. Closure of upper part 
with silk sutures. Skin closed with skin clips. 
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animals showed a characteristic response to 
hormonal treatment when the testes had been 
made cryptorchid. The gross: appearance of 
these testes corresponded closely to that of human 
undescended testes which had received larger 
doses of hormone (approximately 6,000 rat units) 
and which subsequently required operation to 
overcome a mechanical cause for their failure to 
descend. The most striking changes were in the 
capsule and the seminiferous tubules. Dense, 
fibrous adhesions were present between the vis- 
ceral and parietal layers of the tunica vaginalis, 
and there was marked thickening of the tunica 
albuginea—changes which were not observed in 
the cryptorchid testes of uninjected control ani- 
mals. Changes in the tubular epithelium con- 
sisted in a decrease in the number of the sex 
elements and failure of their development. There 
was complete absence of spermatids and mature 
sperms, and the tubules were shrunken and atro- 
phic, and filled with Sertoli cells and spermata- 
gonia. Occasional partially or completely hya- 
linized tubules were observed through the sec- 
tions. Similar but much less marked changes 
were seen in the untreated cryptorchid testes 
used as controls. The tubules of these contained 
many spermatagonia and spermatocytes and 
occasionally mature sperms, with no evidence of 
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hyalinization of the tubules. The interstitial 
tissue in the cryptorchid testes in both the treated 
and control animals was increased in amount. 
Often there was considerable edema of the inter- 
stitial tissue. These changes were most marked in 
the injected animals. It is the opinion of these 
authors that the surgical correction of unde- 
scended testes after hormonal treatment is not 
facilitated, as claimed by many, but is rendered 
more difficult, due to the increased number and 
thickness of adhesions. 


INDICATIONS FOR OPERATION 


Indiscriminate sacrifice of the undescended or 
ectopic testis is unwarranted since, with care, 
most of these organs can be satisfactorily reduced 
and the accompanying hernia repaired. Even 
atrophic testes, with questionable spermatogenesis, 
should be conserved for the influence they may 
exert on the development of the secondary sex 
characteristics. 

Early operation, in those cases in which the 
testis or testes fail to descend spontaneously, is 
important for a number of reasons: (1) the unde- 
scended testis is more liable to suffer trauma, 
torsion, and malignant degeneration than the 
normally placed organ; (2) the scrotal position 
appears to be necessary for the complete ana- 
tomical and physiological development of the 
testes; (3) the accompanying inguinal hernia, if 
left untreated, is a potential danger to life; (4) 
acute infections in an undescended testis are even 
more distressing and menacing than those in the 
normally placed gland; (5) the nervous disorders 
and neurotic states that often accompany this 
anomaly, usually clear up following reduction of 
the testis to its normal position. 


AGE AT WHICH TO OPERATE 


While there is general concurrence among 
authors that the attempt to reduce the testis 
should be made during childhood, opinions differ 
regarding the age at which the operation can be 
carried out with the greatest safety and assurance 
of success. 

It is our belief that children under 4 years of 
age do not stand operation well, but that any 
time after that age is suitable for surgical correc- 
tion of this anomaly. Certainly the procedure 
should be done before the onset of puberty. If 
orchidopexy is performed before puberty, one 
may expect the undescended testis to be equal or 
nearly equal in size to its normally placed fellow; 
but if operation is delayed beyond puberty, the 
testis will usually be found to be atrophic and in- 
capable of spermatogenesis. 


TECHNIQUE 


Orchidopexy, to be successful, must (1) pre- 
serve the blood and nerve supply of the testis, 
(2) fix the gland in the bottom of the scrotum 
without undue traction of the cord, and (3) cure 
the hernia that almost always accompanies this 
condition. 

Many operations for the correction of unde- 
scended testes have been devised. In most com- 
mon use are the procedures of Bevan and Torek. 
In the former, retraction of the testis is prevented 
by a pursestring suture at the neck of the scrotum; 
in the latter, the testis is sutured to the fascia lata 
of the thigh, from which it is detached, and the 
scrotum and thigh are separated, at a later op- 
eration. The procedure preferred by us is a modi- 
fication of the Torek operation. 

The authors were recently called upon to op- 
erate upon a case that was so remarkable that it 
seems appropriate to describe it in detail. 


A colored man, aged 33 years, presented himself to Dr. 
E. A. Cann, of Somerset, Bermuda, 4 years before admis- 
sion, suffering from an acute Neisserian infection of the 
urethra. During the course of this disease, he developed 
prostatitis and double epididymitis, with pain in the region 
of the rectum and acute pain in the midline of the abdo- 
men. This subsided in approximately 1 week, but the 
prostatitis recurred on two different occasions thereafter. 
During the last attack of prostatitis, sulfanilamide was 
used, which brought about prompt relief, and no further 
trouble had been noted. The patient was normal sexually. 

Physical examination showed the patient to be a slightly 
built colored male. Pupils reacted to light and accommoda- 
tion. The tongue was clean and moist. Teeth were in fair 
condition. The throat was clear. There was no swelling 
or pulsation noted in the neck. The heart and lungs were 
normal. The abdomen was flat. The scrotum was empty; 
the testes were not palpable either in the scrotum or in the 
inguinal canals. There were no hernias. The kneejerks 
were normal and there was no abnormality of the neuro- 
muscular system. 

Under ether anesthesia, a 10 centimeter incision was 
made obliquely upward and outward from the spine of the 
pubis over the left inguinal ring. The fascia was incised 
and the incision deepened into the inguinal canal. The 
bladder was inadvertently incised but was immediately 
closed with a double layer of chromic catgut, sutured, and 
drained. The peritoneum was then opened and, after con- 
siderable search, a testis was located in the left iliac fossa 
outside of the iliac vessels. The testis was mobilized, it 
being necessary to tie off several aberrant vessels in the 
process. The vas was found to be ample in length; the 
main mass of vessels forming the cord were held in a tight 
fibrous envelope. This was excised, after which the vessels 
were found to be sufficiently long to let the testis be 
brought into the left scrotum, where it was fixed with a 
double chromic catgut suture, passed through the scrotal 
sac and fixed to the skin of the thigh. The peritoneum was 
closed with plain catgut No. 2; the inguinal canal was 
closed with interrupted chromic ribbon gut; the fascia with 
chromic catgut No. 2, and the skin with metal clips. 

On the right side, a 10 centimeter incision was made, ex- 
tending from the anterior superior spine of the right pubis 
obliquely outward and similar to the incision on the oppo- 
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site side. This was deepened through the fascia and later 
extended upward 3 centimeters. The floor of the inguinal 
canal was opened and the peritoneum incised. The vessels 
of the cord were visualized but ended blindly at the internal 
ring of the inguinal canal. The patient was then placed 
in the Trendelenburg position and the intestines were 
packed off with abdominal pads. Only by following the 
vas deferens from its terminus in the ampulla of the vas 
was the testis finally discovered in its retroperitoneal posi- 
tion at the level of the right kidney hilus, where it de- 
veloped in embryo. In other words, the testis had not de- 
scended at all. The posterior layer of the peritoneum was 
incised and the testis and vas isolated. Unfortunately, the 
regular blood supply was entirely lacking; it ended blindly 
at the internal inguinal ring. The testis was entirely sup- 
plied by aberrant vessels, which had to be tied off, leaving 
the artery and veins of the vas, which Bevan had repeat- 
edly stated are sufficient to maintain the organ. The testis 
was reduced without difficulty to its proper place in the 
scrotum, where it was fixed to the thigh in the manner 


already described. The posterior peritoneum was closed 
with plain No. 2 catgut, as was the anterior layer; the mus- 
cle with interrupted chromic catgut No. 2; and the floor 
of the inguinal canal with chromic ribbongut. The fascia 
was closed with chromic catgut No. 2 and the skin with 
metal clips. 

Unfortunately, this patient had a very stormy post- 
operative course and finally expired from myocardial 
failure. 


CONCLUSIONS 


It is our opinion, that ectopic testes is an 
operable condition. The testes may be success- 
fully reduced in a viable condition to their proper 
places in the scrotum and fixed to the skin of the 
thighs by means of chromic catgut anchor 
stitches. It is advisable to operate on such pa- 
tients before manifestations of puberty are present. 
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BREECH DELIVERY 


W. D. HAWKER, M.D., and S. D. SOULE, M.D., F.A.C.S., St. Louis, Missouri 


N average of about 150 babies per month 
are delivered on the obstetrical service 
of the St. Louis City Hospital. During 
the last 5 years, from August, 1934 to 

August, 1939, there have been 291 breech single 
pregnancy deliveries, and it is this group with 
which this paper is concerned. The incidence of 
breech delivery was about 1 in 30. 

Of the 291 breech deliveries, 97, or 33.3 per 
cent, were in primiparous mothers and 194, or 
66.6 per cent, in multiparous mothers. 

In this series there were 71 premature infants, 
weighing less than 2,500 grams— 24.4 per cent of 
the entire series; and 220 mature babies—75.6 per 
cent. One-half of the newborn in this series 
weighed between 2,500 and 3,500 grams. The 
largest baby in the series weighed 4,700 grams. 
(Table 1.) 

It was the practice in this series to allow the 
child to be born to the umbilicus before any ac- 
tive assistance was instituted. There were iso- 
lated instances in which the breech was broken 
up and active interference instituted early. The 
delivery of the aftercoming head was usually 
attempted by the Mauriceau-Smellie-Veit ma- 
neuver and occasionally by the Martin-Weigand 
maneuver. Failing in these, forceps were applied. 
The Piper forceps was the instrument of choice. 

Fetal mortality. In correcting the gross fetal 
mortality rates for the mature breech infants, 
elimination depends upon the following condi- 
tions being present: (1) Prematurity, in which the 
dividing line is 2,500 grams; (2) macerated still- 
births; (3) congenital anomalies; (4) stillbirths 
where the fetal heart was not heard prior to labor; 
(5) deaths after the neonatal period, which is con- 
sidered 2 weeks; (6) syphilis, active. 

Of the 97 primiparous breech deliveries, the 
gross uncorrected fetal mortality was 26, or 26.79 
per cent. Of this number, 18 can be eliminated 
which leaves a corrected primiparous fetal mortal- 
ity of 8, or 8.25 per cent. Of the 194 multiparous 
breech deliveries the gross uncorrected fetal mor- 
tality was 56, or 28.85 per cent. All of these can 
be excluded except 9 for a corrected multiparous 
breech fetal mortality of 4.64 per cent. Table II 
classifies the series according to parity and time 
of death. 


From the St. Louis City Hospital and the Washington Uni- 
versity School of Medicine, Department of Obstetrics and Gyne- 
cology. 





The gross uncorrected mortality for fullterm 
breech babies was 26, or 11.81 per cent. Of these, 
9 can be eliminated, which makes the corrected 
fetal mortality for fullterm breech babies 5.84 
per cent. Of the premature infants, if 2,000 grams 
were considered the weight of viability, there 
would be a corrected mortality of 7.42 per cent. 
When 1,500 grams was considered the weight of 
viability the corrected mortality rate was 24 per 
cent. Table III shows this series classified ac- 
cording to maturity and time of death. 

Maternal mortality. One mother died on the 
eighth day postpartum of a lobar pneumonia in 
which the etiological agent was the Streptococcus 
hemolyticus. Postmortem examination confirmed 
this diagnosis. This makes the maternal death 
rate for this series 0.34 per cent. 

Labor was induced in 4 patients in the entire 
series. In 3 cases quinine and castor oil were 
employed, while in a fourth a bag was used. 


TECHNIQUE 


As mentioned previously, the majority of the 
labors were allowed to progress to the birth of the 
child to the umbilicus. In 10 cases, or 3.4 per cent, 
the presentation was broken up and active de- 
livery was instituted early. In 2 of these 1o cases 
there was a dead infant. In only 3 instances of 
254 was the “one-man” delivery or the Martin- 
Weigand maneuver attempted. In all of the 
others, with the Mauriceau-Smellie-Veit maneu- 
ver, care was always exercised not to exert undue 
traction on the cervical spine of the infant. In 
only 26 cases were forceps used and in these cases 
the Piper forceps was the instrument of choice. 
In all of these cases where forceps were applied 
and in to other deliveries, where large babies 
were expected, episiotomies were performed. 


TABLE I.— WEIGHT OF BABY 


Weight 
grams Number Per cent 
COT os. cic ccccsds t peeninpas 15 5.15 
WOM ioc pica re om codes tecerd @ araraia II 3-78 
RENIN 6-65 fxg ase rsnawaa season 21 7.21 
9000-2500..........- ents 23 7.90 
2500-3000...... ae mate 64 21.96 
MP icnisaccrntsnceesearens 81 27.83 
SING 2 3i55 oo Sco o basen estes 54 18.55 
RI 5a co 0c 6:0 sis 5: Sao s Seas 18 6.18 
4500-5000 4 1.39 
NE a coche ace oe etna 291 100.05 
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TABLE II.—FETAL MORTALITY BY PARITY 


Parity Primipara Multipara Total 
Total deliveries............. 97 194 2g 
Macerated stillborn.......... 5 14 19 
Oe rer 5 14 19 
Neonatal deaths............. 12 25 37 
Postnatal deaths............ 4 3 7 
WOME GNI oo ois isicen sree 26 56 82 
IEA, 6 ob ova piwacasin nes 18 47 65 
Percent mortality uncorrected. 26.79 28.85 28.11 
Per cent mortality corrected. . 8.25 4.64 5-84 


The first-year internes, in delivering 207 
breeches had a gross mortality of 59, or 28.5 per 
cent. Of these 52 can be excluded, leaving a cor- 
rected mortality of 3.38 per cent. Among the 
assistant residents who delivered 68 breeches the 
gross mortality was 16, or 23.53 per cent. The 
corrected rate for the assistant residents was 9, or 
13.23 per cent. The resident obstetrician han- 
dled only 16 breech deliveries. There were 7 
deaths, or a gross mortality of 43.75 per cent. 
This was corrected and gave the residents a cor- 
rected mortality rate of 1, or 6.66 per cent. These 
discrepancies may be explained by the fact that 
the assistant residents and resident obstetricians 
must shoulder the responsibility of difficult de- 
liveries which the first-year interne does not have 
to handle. Table 4 classifies this series according 
to delivery personnel. 

Complications. Table IV shows the complica- 
tions of pregnancy noted in this series. There 
were 24 cases of toxemia. Of these, pre-eclampsia 
was found in 20 instances. There were 13 syph- 
ilitic mothers, some of whom had received treat- 
ment. One syphilitic child was born. In one case 
of polyhydramnios an anencephalic monster was 
delivered by breech. 

A prolapsed cord was encountered in 5 cases 
without the loss of a child. One case of hydro- 
cephalus was delivered by craniotomy. Retained 
placentas were noted g times in this series, but in 
only 5 was manual removal necessary. There 
were 3 cases in which the cord was wrapped about 
the neck and in all of these the baby was born 
dead, although the fetal heart was distinctly 


TABLE III.—FETAL MORTALITY BY MATURITY 


Maturity Premature Fullterm Total 
po eee 71 220 291 
Macerated stillborn.......... 16 3 19 
ee een eee Io 9 19 
Neonatal deaths............. 24 13 37 
Postnatal deaths............ 6 I 7 
eee 56 26 82 
err ee rere 56 9 65 
Percent mortality uncorrected. 78.88 11.81 28.11 
Per cent mortality corrected. . = 5.84 5-84 


7.42 
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TABLE IV.—COMPLICATIONS OF PREGNANCY 


Ca ae 24 Tuberculosis........ 2 
Pre-eclampsia... 20 Bronchiectasis. ..... I 
Eclampsia...... 3 Polyhydramnios. .. . . I 
Low reserve kidney 1 eee I 

a a ee 13 Gonorrhea.......... I 

Placenta previa....... 4 ree I 

Pee 4 Bartholinitis........ I 

i PERT : _ 

, | ere 55 


heard prior to delivery. In 1 case a prolapsed 
arm was a complication but this was handled by 
returning the arm, and a live baby resulted. In 
all cases in which the gloved hand entered the 
uterine cavity, in which a macerated stillborn 
was delivered, or in severe postpartum hemor- 
rhage, an intra-uterine douche consisting of 1,450 
cubic centimeters of 1:1000 potassium permanga- 
nate and 50 cubic centimeters of normal sulphuric 
acid was given. In this series, 19 were admin- 
istered. 

There were 36 tears obtained in delivery of 
which 20 were first degree, minor in extent, and 
required no repair. Nine were first degree, and 7 
were second degree and required repair. There 
were no third degree tears. In 36 cases an episiot- 
omy was performed. In all of the repairs of the 
perineal lacerations and episiotomies, healing was 
fairly uniform by primary intention and no sec- 
ondary closures were necessary. 

Anesthesia and analgesia. In this series 16 
mothers were given no anesthetic. Of the 275 
receiving anesthetics, the types of drug used va- 
ried with the trend of the times. Nitrous oxide 
and oxygen was used in 226 cases; ether in 28; 
chloroform in 18; spinal block in 2; procaine, local 
anesthesia, in 1. 

In 58 of the 275 mothers who received anes- 
thetics, some form of seminarcosis was also used. 
Various combinations of drugs gave varying suc- 
cesses. Hyoscine with various other analgesic 
drugs was the most popular. Seconal-hyoscine 
was used in 21 cases, dilaudid-hyoscine in 11 cases, 
nembutal in 10 cases, sodium ortal in 8 cases, mor- 
phine-hyoscine in 6 cases, and luminal in 2 cases. 


TABLE V.—CAUSE OF CORRECTED FETAL 


MORTALITY 

Cause Cases 
nr 7 
INI 5.55 ie, 5 0a 'a'w, w/a:6io-vivinreiib pila mien ieis-os 3 
We IN ON oe hag circle aer io eeevinma enolate a 
CI IE oo ociccnnnicine ee adiecnapusinele oui 3 
Nino ha wekinn duke uncun o ones See aseers I 

RI eicrcdn actin ednobuta eran deacee oR 17 


*Unavoidable, 3. 
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Two hundred and fifty-three infants were born 
alive. There were 44 neonatal or postnatal deaths 
which left 209 infants living for this study. Of 
the 209 living infants, 182, or 87 per cent, re- 
sponded with a spontaneous cry and respiration. 
Respiration was delayed in 27 or 13 per cent, 
although resuscitation was possible. Of the 44 
neonatal and postnatal deaths, only 28 or 63.63 
per cent responded with spontaneous cry and 
respiration. Sixteen or 36.37 per cent were de- 
layed and required resuscitation. It is quite in- 
teresting to note the higher incidence of resuscita- 
tion among the latter group. 

In this series the practice of instituting delivery 
late made the method of delivery fairly uniform. 
In 3.4 per cent of the entire series the presentation 
was broken up and active delivery started early. 
In 2 of these 10 cases a dead infant was born. The 
Mauriceau-Smellie-Veit maneuver was used most 
frequently but care was exercised not to exert 
great traction on the cervical spine of the infant. 

Table V demonstrates the conditions associated 
with fetal death in the 17 cases of corrected fetal 
mortality. In retrospect we can criticize the fetal 
deaths associated with an undilated cervix and 
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with contracted pelvis. Possibly these babies 
might not have been lost if strict adherence to the 
fundamental prerequisites for delivery had been 
followed. 

The seven fetal deaths associated with intra- 
cranial injury are more difficult to analyze. It is 
accepted that intracranial injury does not occur 
more frequently with breech delivery, but pos- 
sibly more absolute adherence to the necessity 
for extreme gentleness might have eliminated 
some, if not all, of these deaths. 


SUMMARY 


Aseries of 291 breech deliveries occurring in the 
St. Louis City Hospital over a 5 year period are 
reviewed. 

The method of delivery and the delivery per- 
sonnel was fairly constant. 

Of the corrected figures, in retrospect, some if 
not all but 3 deaths might have been avoided, to 
give an ideal fetal mortality rate of 1.03 per cent. 

Failure to adhere to the primary requirements 
of delivery—gentleness and complete dilatation— 
and faulty judgment in method of delivery were 
responsible for the 4.81 per cent mortality. 
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TRAUMATIC FACIAL INJURIES 


OUNTLESS accidents attending mod- 
ern modes of high speed travel have 
produced in this country a conspic- 

uous increase in maxillofacial injuries, and 
nations engaged in present day methods 
of warfare should witness a tremendous 
number of facial wounds. In the future, more- 
over, it is likely that these injuries will become 
still more numerous. While this growing 
frequency has stimulated much progress in 
the care of such injuries, there is an increasing 
demand for greater interest in facial injuries 
among general practitioners. There is no need 
for the general practitioner to be skilled in, or 
even familiar with, all of the technical details 
required in the treatment of wounds involving 
the soft and bony tissues of the face, but it is 
essential that he have a comprehensive knowl- 
edge of the fundamental principles governing 
their primary care and first aid management. 

There is no doubt that many facial de- 
formities and subsequent plastic operations 
could be averted if more time and care were 


devoted to the treatment of the original in- 
jury. Unfortunately, the majority of these 
poor esthetic results may be directly attrib- 
uted to hurried and careless methods of surgi- 
cal technique. Haste has no place in surgery 
of the face. The excellence of end-results in 
this region is never based upon the rapidity 
by which reparative measures are executed; 
on the contrary, it reflects the degree of care 
exercised in the primary treatment of the 
wound. Although many surgeons fail to rea- 
lize it clearly, posttraumatic facial defects 
have a most detrimental effect upon the men- 
tal and emotional processes of most individ- 
uals. It is safe to assert that of all deformities, 
few are of more concern to patients than those 
involving the face. Obviously, these facts 
should stimulate the surgeon to give every 
facial wound, regardless of its apparent in- 
significance, careful attention in an effort to 
prevent or minimize subsequent disfigurement. 

The first consideration in traumatic facial 
injuries should be the general condition of the 
patient. The prompt control of hemorrhage 
and the undelayed treatment of shock are 
essential. In the management of wounds of 
the soft tissues of the face, the value of im- 
mediate surgical repair, which stimulates 
rapid healing and limits the degree of inflam- 
mation, is well established as an aid in secur- 
ing creditable cosmetic results. However, it is 
frequently advisable to postpone such thera- 
peutic measures for a few hours until more 
dangerous associated injuries can be evaluated 
and perhaps treated. Because they are but 
rarely vital to the life of the patient, wounds 
of the face are often completely neglected for 
other injuries of a more serious character. 
In the majority of cases, such neglect is en- 
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tirely unwarranted. No one can deny, of 
course, that some patients are injured so 
critically as to contra-indicate any type of 
treatment directed toward the repair of facial 
wounds. 

In the care of lacerated wounds of the face, 
it has been repeatedly demonstrated that sat- 
isfactory results may be anticipated when the 
immediate treatment consists of proper dé- 
bridement, excision of ragged and macerated 
skin margins, complete hemostasis, adequate 
drainage, the use of a minimal amount of 
catgut, the insertion of fine skin suture ma- 
terial, the careful approximation of skin edges 
and the application of a pressure dressing. A 
significant advance in the management of 
facial injuries involving large regions denuded 
of skin is the prevention of severe scarring and 
distorting contractures by the immediate ap- 
plication of free skin grafts to those raw sur- 
faces that are not grossly contaminated. Be- 
cause the skin covering the auricle and mas- 
toid process is almost identical in color with 
that of the face, dermal grafts taken from the 
posterior surface of the ears are particularly 
valuable for use about the eyelids. In trau- 
matic facial surgery, one error in technique 
which is inexcusable is the failure to remove 
from abraded and lacerated surfaces, dirt, 
powder marks, and other pigmented foreign 
material by vigorous scrubbing with a stiff 
brush, soap and water. If permitted to re- 
main in a wound, such foreign substances leave 
a permanent tattoo-like pigmentation in the 
skin which is impossible to remove except by 
excision. 

The early treatment of injuries to the bony 
structures of the face is never urgent as in the 
case of wounds of soft tissues. In fact, it is 
often preferable to defer the reduction and 
immobilization of fractured facial bones for 
several days until satisfactory roentgeno- 
grams can be secured and until the course of 
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treatment can be well planned. Many of 
these fractures require the close co-operation 
of the maxillofacial and dental surgeons. While 
the treatment of fractures of the bones of the 
face is not to be discussed here, one cannot 
stress sufficiently the importance of recog- 
nizing a depressed, uncomminuted, fractured 
malar bone, a condition which is frequently 
overlooked because of the excessive swelling 
of the overlying soft tissues. Although such a 
displaced zygoma may be elevated readily at 
the time of the injury, if neglected, a most con- 
spicuous flattening of the cheek eventually 
occurs which never can be completely cor- 
rected by plastic methods. One of the most 
valuable discoveries of recent years is the use 
of sulfanilamide in the treatment of badly 
fractured and depressed nasal bones associ- 
ated with a fracture of the cribriform plate of 
the ethmoid bone and exhibiting clinically a 
cerebrospinal rhinorrhea. By this drug, many 
individuals with such naso-ethmoid injuries 
have been saved from a fatal meningitis. 
Those who are not familiar with the ac- 
cepted operative methods recommended in 
the primary care of traumatic facial wounds 
will find in medical journals of the past few 
years many instructive articles written by 
men of prominence in the fields of maxillo- 
facial and plastic surgery. However, in sur- 
veying the literature, one encounters certain 
difficulties, the most perplexing of which is 
the discovery that a great many procedures 
are described for the correction of the same 
type of injury. Although such methods are 
often contradictory in principle, the objective 
of each is identical. It has been suggested that 
this lack of uniformity causes many doctors 
considerable difficulty in selecting the most 
suitable method or methods of treatment to 
be employed in any specified case. However, 
diversity of techniques or plans of approach 
does not destroy the fundamental principles 
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of therapy. Even assuming that standardiza- 
tion of treatment would be desirable, the solu- 
tion to many problems which arise in the pri- 
mary management of facial wounds still would 
require of the surgeon an intelligent applica- 
tion of the essential principles of therapy as 
well as personal initiative and, above all, in- 
terest. Joun B. Ericu 


MORBIDITY AND MORTALITY 
OF MATERNITY 


LLNESS and death are inescapable, but 
the former should be minimized and the 
latter postponed until the natural course 

of life comes to an end. 

The disease and death associated with the 
creation of new life is especially tragic because 
physiology should be free from pathology and 
one must consider reproduction as a physiolo- 
gic process. The functional activity of any 
tissue or organ is not infrequently accom- 
panied by perversions which lead to disease 
and death. The physiology of the circulatory 
system is frequently upset and many casual- 
ties result from pathology of this organ 
system. 

The history of medicine clearly shows that 
many diseases and deaths which were at one 
time thought to be unavoidable or the acts of 
evil spirits are now known to be preventable. 
This is particularly easy of proof with refer- 
ence to infectious diseases. The present is 
demonstrating and the future will reveal 
many other types of conditions subject to 
alleviation or prevention. In general, the 
causes which produce mortality are also 
responsible for morbidity. The latter may be 
slight or short lived and terminate in a rapid 
recovery or sudden death. It may be of lesser 
degree and long continued with a fatal out- 
come from some unrelated disorder. 

Prevention of diseases is the most impor- 
tant because any pathologic process, even 


though successfully treated, is almost certain 
to result in some impairment of tissues and 
organs. Medical science is continually striv- 
ing to discover the causes of various diseases 
and thus to unearth the means of prevention. 
We are particularly concerned with the care 
of mothers and infants suffering with condi- 
tions which are preventable by the application 
of our present knowledge, and we are also 
concerned with investigation which will dis- 
cover the causes and means of prevention of 
those diseases of which our present knowledge 
is inadequate as to cause and prophylaxis. 
There has been much discussion of maternal 
mortality, and the more general application 
of existing knowledge has yielded surprising 
results in certain areas. There is no doubt that 
the general application of the same principles 
would result in a similar decrease in all com- 
munities. 

Equally satisfactory results can be obtained 
in reducing the deaths of the fetus and the 
newborn, but their deaths have not been em- 
phasized so generally and consequently the 
results have not been so striking. In certain 
communities and institutions the possibilities 
of marked reduction in the number of fatalities 
have been proved. Thus far the mortality has 
been the subject of much debate, publicity, 
and activity, but relatively little stress has 
been placed upon morbidity and disability 
resulting therefrom. Naturally the improved 
mortality rate would reflect a lessened mor- 
bidity curve. However, there is much mor- 
bidity which does not manifest itself in an 
immediate fatality. This is perhaps best illus- 
trated by some types of pregnancy toxemias 
which manifest themselves by impairment of 
the cardiovascular-renal system. The ultimate 
results occur months or years later in death. 

There may also be loss of functional ca- 
pacity as of the reproductive system as the 
result of an infection which causes tubal ob- 
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EDITORIALS 


struction. One reason for the dearth of care- 
ful morbidity studies is the difficulty of 
setting up significant standards. Death is very 
real, and one can deal with it both statistically 
and scientifically. Morbidity is difficult to 
evaluate, and a true picture can be framed 
only after the lapse of considerable time. 
However, serious attempts should be made to 
set up comparable criteria which can be used 
to evaluate both immediate and remote re- 
sults. Obviously there are no criteria of fetal 
morbidity aside from those which occur in the 
neonatal period. Few, if any, attempts have 
been made to apply standards of morbidity 
to the newborn. 

It should be possible to develop certain 
comparable standards for mothers and new- 
borns at least for those conditions which fre- 
quently lead to death. For the mothers the 
chief causes of death are infection, toxemias, 
hemorrhage, and trauma. For the infants 
they are malformation, trauma, infection. 
nutritive and thermal disturbances. Attempts 
have been made to set up a generally accep- 
table standard of febrile morbidity. This could 
not be an absolute standard for the incidence 
of infection and has only the value of com- 
parison. The usefulness of such a standard 
is slight unless it is generally followed, and 
yet it is extremely difficult to secure the 
recognition and application of such a standard 
of febrile morbidity as was promulgated by 
the American Committee on Maternal Wel- 
fare. It simply attempted to iron out some of 
the minor differences in many of the existing 
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standards with the hope that it might come 
to be acceptable. A workable classification of 
the toxemias approved by many workers has 
been adopted, and it should be possible to 
develop some standards of morbidity for com- 
parative studies. Other criteria are needed 
for nutrition, anemia, blood loss, trauma, etc., 
which would assist in making comparative 
studies and enable clinicians to evaluate the 
methods of prevention and treatment. The 
same plan should be applied to the newborn in 
order to establish better methods of care of 
both premature and mature infants. Such a 
commonplace problem as the establishment 
and maintenance of breast feeding seems to 
be by no means finally settled. The prevention 
of skin and gastro-intestinal infections in the 
newborn nurseries is one which plagues many 
institutions. The final word has not been said 
in the elimination of these sporadic diseases 
which cause morbidity if not mortality and 
bring discredit upon the institutions. The ex- 
perience of no one individual, and indeed of 
no institution, is great enough to settle many 
of these problems. Certain reasonable, ac- 
curate, and scientific standards should be set 
so that comparative studies of technique and 
methods of prevention and cure could be made 
in different institutions, and some conclu- 
sions reached within arelatively short time. By 
such means as these it should be more easily 
and quickly possible to adopt methods which 
would result in a minimum of morbidity and 
mortality and an optimum of health for 
mothers and infants. Frep L. ADAIR. 
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TEXTS AND DOCUMENTS 


CATALOGUE OF THE SURGEON GENERAL’S OFFICE 
LIBRARY, OCTOBER 23, 1865 


ARNO B. LUCKHARDT, M.D., Chicago, Illinois 


EW if any people will dispute the state- 

ment that The United States of America 

possesses in the Library of the Surgeon 

General’s Office one of the best, if not the 
most comprehensive, biomedical libraries of the 
world. 

According to the most recent figures available 
to me, its content as of 1939 comprised some 
405,000 volumes and 185,000 theses. 

In the last report of Major General James C. 
Magee, Surgeon General,! there were added to the 
Library during the year 1939, 250 additional jour- 
nals, of which 65 were North American, 18 British, 
45 South American, 40 German, 19 French, and 
17 Italian. Twenty-five subscriptions were scat- 
tered among Polish, Rumanian, Dutch, Estonian, 
Scandinavian, Japanese, Arabic, Turkish, Czecho 
Slovakian, and Hungarian. Twenty-two addi- 
tional ones were in Russian, making a grand total 
of 2,051 journals. The inter-library loans to 405 
libraries for 1939 numbered 13,128 items. 

At present the personnel consists of one com- 
missioned officer, the librarian; 2 physicians as 
principal and senior librarians; one contract sur- 
geon; one chief library assistant; two junior libra- 
rians; 19 clerks; 2 messengers; and 2 laborers con- 
sidered “insufficient to perform its duties of clean- 
ing book stacks and offices.” 

The Surgeon General believes that the library 
is becoming the leader in the field of medical 
bibliography. 

Years ago, I acquired in book collecting a 
brochure entitled “Catalogue of the Surgeon Gen- 
eral’s Office Library” dated October 23, 1865. It 
proved an interesting item to many friends. For 


1Annual Report of the Surgeon General U. S. Army, 1939. 
Washington: U.S. Government Printing Office, 1940, pp. 245-248. 


this reason, I hoped that it might interest the 
subscribers to this journal as indicating historically 
the tremendous growth of the library since those 
early days. Bound in boards the catalogue bro- 
chure measures 434 inches by 7% inches. The 
title page is here reproduced. All told these list- 
ings cover a total of 28.5 pages in this pamphlet, 
enumerating titles of books as follows: 
18 on Physiology shown in accompanying illustration. 
20 on Materia Medica, Pharmacy and Therapeutics. 
116 on Pathology and Practice of Medicine. 
120 on Surgery. 
20 on Midwifery and Diseases of Women and Children. 
72 on Medical Jurisprudence, Hygiene, Medical Police, 
and Statistics. 
34 on Natural Philosophy, Chemistry, and Meteorology. 
42 on Chemistry (specifically). 
37 on Natural History including Zoology, Botany and 
___ Geology. 
479 volumes in 1865 as against 405,000 in 1940. 


Journal listings:— 


26 American journals and reviews. 
10 British journals and reviews. 

4 French journals and reviews. 

7 German journals and reviews. 


47 Journals in 1865 as compared with 2,051 in 1940. 


Originally it was planned to reprint the entire 
catalogue in 8 point which would have allowed each 
physician to survey the very limited holdings of 
the library in his own field of activity at that 
early date. Fearing editorial objection because 
of the expense and space, it was decided to limit 
the presentation with the comparative statistical 
data just given. 

Surely Dr. William Beaumont could not get 
much assistance when 33 years before he con- 
sulted it for bibliographical help on the physiology 
of the digestion; for at that earlier period it was 
obviously still smaller. 
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N his volume on the Principles of Surgical Care, 
] Blalock has little in common with the older and 
more familiar types of surgical textbooks. A few 
pages are devoted to the general principles of surgical 
technique, such as the careful handling of tissues, 
asepsis, hemostasis, and the preservation of blood 
supply, but there are no detailed descriptions nor 
illustrations of surgical operations. 

Considerable space is given to anesthesia and 
anesthetic agents, but attention is directed chiefly 
to pre-operative and postoperative care. Particular 
consideration is given to circulatory disturbances 
which may precede or follow operations. This nat- 
urally leads to an extended discussion of shock, a 
subject which is close to the author’s heart, and upon 
which he has done much important work. 

Faulty metabolism and nutrition, and errors in 
supply and exchange of fluid and electrolytes are 
closely related to disturbances in circulation and are 
fully discussed. 

The final chapters are given mainly to pulmonary 
and abdominal complications with some attention 
to organs less frequently involved. 

The book is concerned primarily with the physio- 
logical aspects of surgery and strikingly illustrates 
the present trend of surgery in that direction. 

Wrrram F. MacFEe. 


Te eighth edition of A Textbook of Histology* by 
H. E. Jordan initiates its twenty-fifth year as a 
medical text. Each previous edition has been ac- 
companied by certain improvements, and the present 
issue is not an exception. First, there has been a 
welcome decrease in size brought about by the 
omission of a list of illustrations (18 pages), a chapter 
on technique (40 pages), and another on laboratory 
directions (46 pages). Combined with the use of 
lighter weight paper, these eliminations have resulted 
in more than a 25 per cent reduction in thickness. On 
the other hand, there are 37 more pages of actual 
text than before. A considerable number of new 
illustrations have been added. 

The plan and general substance of the textual 
presentation remain unchanged, but conscientious 
revision has effected many alterations and additions. 
In particular has the recent literature on histology 
been evaluated and incorporated judiciously. Espe- 
cially drastic has been the revision of the chapter 
on blood, while the chapters on muscle, endocrines, 
female reproductive system and blood vessels have 
received special revisional attention. A meritorious 


1PRINCIPLES OF SURGICAL CARE; SHOCK AND OTHER PROBLEMS. By 
Alfred Blalock, M.D. St. Louis: The C. V. Mosby Co., 1940. 

2A TEXTBOOK OF HistoLocy. By Harvey Ernest Jordan, A.M., Ph.D. 
8th ed. New York: D. Appleton-Century Co., Inc., 1940. 


NEW BOOKS 


new feature is the inclusion of a selected bibliogra- 
phy, so handled that the reader may recognize the 
newer advances at the points where they appear in 
the text. Professor Jordan’s book remains a reliable 
guide for the medical student in his pursuit of 
histological information. L. B. AREY. 


A= need of the field of orthopedic surgery 
has been supplied by Dr. Steindler* in producing 
an authoritative book embracing the modern tech- 
niques of the surgery of bones and joints. This book 
is divided into three main parts; first, general bio- 
logical, anatomical, pathological, and clinical topics 
pertaining to orthopedic operations; second, the 
technique of orthopedic operations; and third, the 
indications and end-results in specific orthopedic 
conditions. The author’s long and continued stu- 
dious search of world literature on orthopedic sub- 
jects has enabled him to assemble tested operative 
techniques of great usefulness. These are presented 
with clear descriptions enhanced by numerous excel- 
lent drawings and photographs. Extensive references 
to original articles conclude each chapter. Most im- 
portant of all is the presentation of the author’s 
personal experience with the various operations de- 
scribed. End-results have been carefully analyzed 
and recorded. Dr. Steindler’s critical and pains- 
taking study of orthopedic problems is reflected 
throughout this volume. Orthopedic Operations 
should be on the shelves of every surgical library 
available to surgeons and students of all bone and 
joint conditions. Fremont A. CHANDLER. 


HE foreword of Priests of Lucina, the Story of 

Obstetrics* is written by Frederick C. Irving 
and points out that it is the first complete story of 
obstetrics to be published in English. In his preface 
Findley acknowledges his debt to numerous authori- 
ties on medical history, and bases his method of ap- 
proach upon statements of Emerson that “There is 
properly no history—only biography,” and of Carlyle 
that “History is the essence of innumerable biog- 
raphies.” 

The author traces the story through mythologic 
and anthropologic data to primitive man, and de- 
velops his theme in the ancient civilizations of the 
orient by showing the gradual growth of medical 
knowledge in general and its relation to midwifery 
in particular. Beginning with the Greek civilization 
he takes up the biographic approach with the age of 


3ORTHOPEDIC OPERATIONS; INDICATIONS, TECHNIQUE, AND END RE- 
sutts. By Arthur Steindler, M.D., F.A.C.S. Springfield, Ill., and 
Baltimore, Md.: Charles C. Thomas Co., 1940. 

4Prrests OF LUCINA; THE Story OF OssTETRICS. By Palmer Findley, 
M.D., F.A.C.S. Boston: Little, Brown & Co., 1939. 
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Hippocrates. The progress is noted in the biographic 
sketches of the ancient obstetrician Soranus of 
Ephesus and in the authoritative medical writings 
of Galen, who made little impress upon midwifery 
although he transmitted uncritically some of the 
theories and data of his predecessors. With the fall 
of Greek and Roman empires the Galenic teachings 
came to be accepted as almost infallible in the 
medical world. 

The encyclopedic school followed, and it preserved 
much of the knowledge of the past in the writings 
and records of Celsus, Pliny, Oribasius, Aétius, and 
Paul of A®gina. 

Obstetrics in the Middle Ages is discussed from 
the viewpoint of the influence of Arabian obstetrics, 
centering around Avicenna and leading up to the 
renaissance of midwifery, through the influence of 
Albertus Magnus. With the sixteenth century came 
some pioneer publications such as Das Frauenbuch- 
lein and the Rosengarten. The latter appeared in 
English as The Byrth of Mankind. 

The influence of Paré is traced in biographic 
sketches of himself, of Guillemeau, and of Scipio 
Mercurio. The establishment of scientific obstetrics 
by William Harvey and his followers in Britain, and 
by Mauriceau and his successors, is related. Chrono- 
logic biographic sketches are given of the various 
leaders in different countries, showing their influence 
upon one another. It is unnecessary to stress the 
influence of the Chamberlens, of Smellie, the 
Hunters, and the others who followed in rapid 
succession. Tribute is paid to them all and the 
history of obstetrics in our country is traced bio- 
graphically from Shippen and Bard to the late 
Williams. 

In the second part of the book a different literary 
scheme is followed, showing the development of the 
knowledge of anatomy, forceps, midwifery, puerperal 
fever, and the cesarean operation. 

The preparation of this valuable and interesting 
book has entailed an enormous amount of work and 
ability in selecting important material from the 
voluminous literature which is listed in 32 pages of 
bibliography. It is well illustrated with the portraits 
of important personages and with other pertinent 
illustrations. Frep L. ADAIR 


ROFESSOR Abbie’s Principles of Anatomy is 

“an introduction to human biology”; it is de- 
signed particularly for those beginners in the study 
of human anatomy “who come to the study with- 
out any preliminary biological training.” It is 
based upon a scheme of treatment in which the re- 
quirements of living organisms are presented, then 
the apparatus evolved to meet the environmental 
challenge. Principles only are taught, details of 
structure are left to later instruction. 

The first chapter deals with structure and function 
in unicellular organisms, and with the increasing 


1THE PRINcIPLEs OF ANATOMY; AN INTRODUCTION TO HUMAN BIoLocy. 
By A. A. Abbie, M.D., B.S., B.Sc. (Syd.), Ph.D. (Lond.). Sydney and 
London: Angus & Robertson Ltd., 1940. 


complexities in morphology and physiology that 
come with the aggregation of cells in the metazoa. 
The third chapter is concerned with the subdivisions 
of the body, giving the meaning of terms commonly 
employed in gross anatomy, and is illustrated by 
diagrammatic figures which are simple but service- 
able. The fourth chapter introduces the discussion 
of connective tissues and glands, the more detailed 
presentation of these being distributed among chap- 
ters which cover the several bodily systems. The 
fifth chapter discusses ‘“‘coverings and linings,”’ i.e., 
layers epithelial and endothelial, with the special 
derivatives of each—all, with no great display of 
ingenuity. The sixth chapter presents the standard 
facts about the skeletal system, from osteogenesis to 
morphology of individual bones. A chapter is de- 
voted to muscles, wherein diagrammatic figures re- 
place the customary pictures of a textbook on gross 
anatomy. The next chapter deals with the histolog- 
ical features of blood cells and the gross anatomy of 
the heart; the major arteries are named and briefly 
described. Here the diagrams are particularly un- 
fortunate; they would be scarcely understandable to 
a student who had not already viewed the original 
elements. A chapter each is devoted to the respira- 
tory, excretory, reproductive, and nervous systems. 
The organs of special sense, handled with courageous 
brevity, are discussed in a separate chapter. The 
fifteenth, which is the closing chapter, is devoted to 
the glands of internal secretion. The discussion is 
refreshingly dogmatic and avoids controversy which 
a superabundant literature invites. 

In general, the volume is a selection of outstanding 
facts such as might be taken from standard textbooks 
of anatomy (developmental, microscopic, and gross) 
and textbooks of physiology. It is not particularly 
illuminating and does not contain many concepts 
novel to the trained teacher. For students in 
American medical schools it would have little value, 
but for the college student who plans to study 
medicine it might be of some use in his course in 
comparative anatomy as an adjunct to textbooks 
which chronically disregard the anatomy of the 
human body. Barry ANSON 


HE Handbook for Dissectors? is a companion to 
Professor Grant’s A Method of Anatomy. It is, 
as the authors state, not a textbook of anatomy, 
but rather a “guide to the orderly and consecu- 
tive display of the structures of the human body.” 
Within the handbook, page and figure numbers 
refer the student to the larger book. By this 
scheme duplication of description and illustration 
is avoided. The volume is kept to pocket dimen- 
sions. Only nine figures are used; all of them serve as 
maps of important topographic features and as 
guides for skin incisions. 
The first five chapters cover the five major sub- 
divisions of the body—upper limb, abdomen (in- 


2A HANDBOOK FoR DissEctors. By J. C. Boileau Grant and H. A. 
Cates. A Companion to A Method of Anatomy by J. C. Boileau Grant. 
Baltimore: The Williams & Wilkins Co., 1940. 
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cluding perineum and pelvis), lower limb, thorax, 
head, and neck; the sixth and last chapter is devoted 
to the brain. 

In general, within the subject matter for each dis- 
section area, the palpable skeletal landmarks are 
described first, then the related masses of muscula- 
ture; next, anatomic spaces or depressions; finally, 
the important deeper structures as referable to lines 
drawn upon the body surface. 

Directions are given for throwing certain muscles 
into action in the living body in order to demonstrate 
form and extent. Vessels, nerves, deep muscles, etc. 
are presented in their stratified succession. Wherever 
measuring, pulling, probing, or transecting might aid 
the dissector in establishing the position and limits 
of anatomic structures, these simple but useful de- 
vices are clearly suggested. 

The style is chatty but not wordy, encouragingly 
casual; the handbook bears the unmistakable mark 


SURGERY, GYNECOLOGY AND OBSTETRICS 


of experienced teaching and of full appreciation of 
the student’s difficulties. The best chapters, in this 
reviewer’s opinion, are those dealing with the ex- 
tremities; the least detailed sections are those dealing 
with the pelvis and perineum and the renal portion 
of the abdomen. The chapter on the brain is almost 
as long as that upon the head and neck, approxi- 
mately three times as long as that upon the thorax. 
It is really intended to be followed with the use of a 
textbook of neurology. Subdivisions of the brain are 
discussed, as are also ventricles, lobes, meninges, 
vessels, cranial nerves, tracts, capsules, and basal 
nuclei. In many schools this section would be a 
superfluity, since gross neurology is presented as part 
of a second year course in neuro-anatomy, not as a 
feature of gross anatomical instruction in the dissec- 
tion laboratory. Yet, where the latter arrangement 
prevails, the section would prove very serviceable. 
BARRY ANSON 
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The character of any organization is cast 
in the ideals of its founders. 

In the 1860’s Parke, Davis, and Duf- 
field defined the creed of our Company— 
**To build well to last.” To give to the 
medical world the things it needed, yet 
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could not otherwise secure, To cling to 


the principle of eruth in medicine—‘*‘Med- 
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icamenta Vera.”” 
Parke, Davis & Company has so lived 


for three-quarters of a century. It knows 
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no other way of doing things. 

What of the future? From this sound 
heritage springs a vital research philosophy 
—the will to outstrip all past achievement, 
The real history of our Company is still 
in the making! 
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Surgeons Were the First 


to Discover the Usefulness of 


PROSTIGMIN 














VER since our research chemists and pharmacologists synthesized Prostigmin it 
has found ever widening circles of usefulness in medical and surgical practice. First 
there was abdominal surgery, and a new chapter was written on the prevention and 
treatment of intestinal and bladder distention.. Then came internal medicine aad 


neurology with the amazing development of a really good treatment for myasthenia 





gravis. Next were the radiologists, who found that 
We shall be pleased to send phy- 
sicians the most recent literature 


ent gets Prostigmin before the X-ray series. And on oll Reem eenew 


: PrEvaNTION AND TREATMENT OF 
now from ophthalmologists we learn of a new and Postorsxative Inrasriwat 


pictures are clearer—no gas shadows—if the pati- 


better treatment of gl d fr tol aie 
er treatment of glaucoma, an om otolaryn- PrevenTION AND TREATMENT OF 


gologists we get word of new hope for patients with Posrorszative Uniwdgy 
Retention 


eustachian blocking, tinnitus aurium, and deafness. Tazatment of MYastaEnta 
Gravis 


Exnanation or Gas Swabows 
rrom X-ray Prates 


Tasatmenr or GLAUCOMA 


Tegatment or Eusracaian 
Biocxine, Tuxwrrus Aunius,. 


HOFFMANN-LA ROCHE, INC. ann Dearest 


ROCHE PARK * NUTLEY, NEW JERSEY genes RRR 
Printed by R. R. Donnelicy & Sons Co., at Chicago, U.S. A. 














